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The invention provides a human SCAD-related molecules (ScRM) and polynucleotides which identify and encode ScRM. The 
invention also provides expression vectors, host cells, antibodies, agonists, and antagonists. The invention also provides methods for 
diagnosing, treating, or preventing disorders associated wiht expression of ScRM. 
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HUMAN SCAD-RELATED MOLECULES, SCRM-1 AND SCRM-2 

TECHNICAL FIELD 

5 This invention relates to nucleic acid and amino acid sequences of SCAD-related 

molecules and to the use of these sequences in the diagnosis, treatment, and prevention of 
cell proliferative and immune disorders. 

BACKGROUND OF THE INVENTION 

10 The short-chain alcohol dehydrogenases (SCADs) are a diverse family of 

oxidoreductase enzymes. SCAD family members are involved in all aspects of cell 
biochemistry and physiology, including metabolism of sugar, synthesis or degradation of 
fatty acids, and synthesis or degradation of glucocorticoids, estrogens, androgens, and 
prostaglandins E 2 and F 2a . SCADs are found in bacteria, plants, invertebrates, and 

15 vertebrates. Alignment of the different family members reveals large homologous regions 
and clustered similarities indicating sites of structural and functional importance. Some of 
these sites are associated with a type of coenzyme-binding domain, although similarity 
between family members can extend beyond this domain. Family members typically show 
only about 15% to 30% identity between enzyme pairs. Over one third of the conserved 

20 residues are glycine residues, showing the importance of conformational and spatial 
restrictions. (Baker, M.E. (1995) Biochem. J. 309:1029-1030; and Jornvall, H. et al. 
(1995) Biochemistry 34:6003-6013.) 

Members of the SCAD family differ in substrate specificity, tissue distribution, and 
subcellular location. For example, rat retinol dehydrogenase, which catalyzes the rate 

25 limiting step in retinoic acid synthesis, is located in microsomes, while 2, 4-dienoyl-CoA 
reductase, which is involved in breakdown of unsaturated fatty acids, is located in 
mitochondria. Hep27, recently identified as a member of the SCAD family, is located in 
the nucleus. Interestingly, Hep27 is upregulated in growth-arrested human 
hepatoblastoma (HepG2) cells. Resumption of DNA synthesis in these cells results in a 

30 down-regulation of the Hep27 protein. This suggests a role for SCAD family members in 
cell proliferation and cancer. (Gabrielli, F. et al. (1995) Eur. J. Biochem. 232, 473-477.) 

SCAD involvement in fatty acid and steroid metabolism implicates members of the 
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SCAD family in a variety of disorders. Steroid dehydrogenases, such as the 
hydroxysteroid dehydrogenases, are involved in hypertenston, fertility, and cancer. (Duax 
W.L. and Ghosh, D. (1997) Stero.ds 62:95-100.) Retinotc acid, a regulator of 
dtfferentiation and apoptosis, has been shown to down-regulate genes involved in cell 
5 proliferation and inflammation. (Chai, X. et ai. (1 995) J. Biol. Chen, 270 3900-3904 ) 
Such differences in distribution and substrate spectflcity are presumably due to the unique 
segments contained within each family member. (Jornvall, supra.) 

SCAD family members share two conserved structural motifs. One motif consists of a 

. 0 atT T SCParated ^ ^ thrCe ami "° r£SidUeS - ThiS m ° tif iS —ed at 

•0 boutres.due 1 50 ,n a 250-residue dehydrogenase. 

be .mportant in catalysis. Support for the importance of these two residues comes from 
mutagenesis studies with E^,, aIcohol dehydrogenase . human , 5 . hydroxyprostaglandin 

dehydrogenase, and human I , P-hydroxysteroid and . 7- P - hydroxysteroid dehydrogenases 
(Baker, supra .) 

15 The other motif shared by SCAD family members consists of an adenosine 

m o„o P hos P hate(AMP)-bi„di„ g domain. This motif is <y picaily , ocated near the 
cons.sts of a hydrophobic pocket containing three g.ycine residues in a seven amino acid 
sequence. (Baker, supra .) 

20 h ^ V r ati0n " b ° th PCntapeptide Cata,yt,C motif and «■* AMP-binding domain can exist 
20 between famdy member, though these changes do not seem to affect the activity of these 

protons For example, the tyrosine residue in the pentapeptide motif is replaced by a methionine 
■n E^U enoyl-acyl-carrier protein (EnvM), by serine in human 2,4-dienoyl-CoA reductase and 
by vahne m S^ey^e 5porulation specific ^ (spX]9) ^ ^ ' 

have deferences in the AMP-binding domain, including an insertion of two residues and poor 
25 conservation in one of the three glycine residues. (Baker, supra.) 

The discovery of new SCAD-related molecules and the polynucleotides encoding them 
safsfies a need in the art by providing new compositions which are useful in the diagnosis 
treatment, and prevention of cell proliferative and immune disorders. 



30 



SUMMARY OF THE INVENTION 
The invention features substantially purified polypeptides, SCAD-related molecules 
referred to collectively as "ScRM" and individually as "ScRM-," and "ScRM-2." In one aspect, 
the _ provides a substantially purified polypeptide comprising an amino acid sequence 
selected from the group consisting of SEQ ,D NO:,, SEQ ID NO:2, a fragment of SEQ ID NO-, 
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and a fragment of SEQ ID NO:2. 

The invention further provides a substantially purified variant having at least 90% amino 
acid identity to the amino acid sequences of SEQ ID NO: 1 or SEQ ID NO:2, or to a fragment of 
either of these sequences. The invention also provides an isolated and purified polynucleotide 
5 encoding the polypeptide comprising an amino acid sequence selected from the group consisting 
of SEQ ID NO: 1, SEQ ID NO:2, a fragment of SEQ ID NO: 1, and a fragment of SEQ ID NO:2. 
The invention also includes an isolated and purified polynucleotide variant having at least 90% 
polynucleotide sequence identity to the polynucleotide encoding the polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NO:l, SEQ ID NO:2, a 
1 0 fragment of SEQ ID NO: 1 , and a fragment of SEQ ID NO:2. 

Additionally, the invention provides an isolated and purified polynucleotide which 
hybridizes under stringent conditions to the polynucleotide encoding the polypeptide comprising 
an amino acid sequence selected from the group consisting of SEQ ID NO: 1 , SEQ ID NO:2, a 
fragment of SEQ ID NO:l, and a fragment of SEQ ID NO:2, as well as an isolated and purified 
15 polynucleotide having a sequence which is complementary to the polynucleotide encoding the 
polypeptide comprising the amino acid sequence selected from the group consisting of SEQ ID 
NO: I, SEQ ID NO:2, a fragment of SEQ ID NO:l, and a fragment of SEQ ID NO:2. 

The invention also provides an isolated and purified polynucleotide comprising a 
polynucleotide sequence selected from the group consisting of SEQ ID NO:3, SEQ ID NO:4, a 
20 fragment of SEQ ID NO:3, and a fragment of SEQ ID NO:4. The invention further provides an 
isolated and purified polynucleotide variant having at least 90% polynucleotide sequence identity 
to the polynucleotide sequence comprising a polynucleotide sequence selected from the group 
consisting of SEQ ID NO:3, SEQ ID NO:4 ? a fragment of SEQ ID NO:3, and a fragment of SEQ 
ID NO:4, as well as an isolated and purified polynucleotide having a sequence which is 
25 complementary to the polynucleotide comprising a polynucleotide sequence selected from the 

group consisting of SEQ ID NO:3, SEQ ID NO:4, a fragment of SEQ ID NO:3, and a fragment of 
SEQ IDNO:4. 

The invention further provides an expression vector containing at least a fragment of the 
polynucleotide encoding the polypeptide comprising an amino acid sequence selected from the 
30 group consisting of SEQ ID NO: 1 , SEQ ID NO:2, a fragment of SEQ ID NO: 1 , and a fragment of 
SEQ ID NO:2. In another aspect, the expression vector is contained within a host cell. 

The invention also provides a method for producing a polypeptide comprising an amino 
acid sequence selected from the group consisting of SEQ ID NO: 1, SEQ ID NO:2, a fragment of 
SEQ ID NO: 1, and a fragment of SEQ ID NO:2, the method comprising the steps of: (a) culruring 
35 the host cell containing an expression vector containing at least a fragment of a polynucleotide 

-3- 
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encoding the polypeptide under conditions suitable for the expression of the polypeptide- and (b) 
recovering the polypeptide from the host ceil culture. ' 

The invention also provides a pharmaceutical composition comprising a substantially 
punfied polypeptide having an amino acid sequence selected from the group consisting of SEQ ID 

5 NO ^SEQIDNO:2,afra g mentofSEQ,DNO:l,andafra g mentofSE0,DN0-2in 
conjunction with a suitable pharmaceutical carrier. 

The invention further includes a purified antibody which binds to a polypeptide 
compnsmg an amino acid sequence selected from the group consisting of SEQ ID NO- 1 SEQ ID 
NO:2, a fragment of SEQ , D NO: I, and a fragment of SEQ ID NO:2, as we,, as a purified agonist 
10 and a punfied antagonist to the polypeptide. 

Tne invention also provides a method for treating or preventing an immune disorder the 
method compris.ng administering to a subject in need of such treatment an effective amount of a 
Pharmaceutical composition comprising a substant.ally purified polypeptide hav.ng an amino acid 
sequence selected from the group consisting of SEQ ID NO:,, SEQ ID NO:2, a fragment of SEQ 
15 ID NO. ], and a fragment of SEQ ID NO:2. 

The invention also provides a method for treating or preventing a ce., proliferative 
d.sorder, the method comprising administering to a subject in need of such treatment an effective 
amount of a pharmaceutical composition comprising a substantially puri fied po.ypeptide having an 
ammo ac.d sequence se.ected from the group consisting of SEQ ID NO: , , SEQ ID NQ-2 a 
20 fragment of SEQ ID NO: 1 , and a fragment of SEQ ID NO:2. 

The invention also provides a method for detecting a polynucleotide encoding the 
polypept.de comprising an amino acid sequence selected from the group consisting of SEQ ID 
NO:, SEQ ID NO:2, a fragment of SEQ ID NO:,, and a fragment of SEQ ID NO:2 in a bioiogica, 
sample containing nucleic acids, the method comprising the steps of: (a) hybridizing the 
25 comp,ement of the poiynuc.eot.de sequence encod.ng the polypeptide comprising an amino acid 
sequence se , e cted from the group consist.ng of SEQ ID NO: , , SEQ ID NO:2, a fragment of SEQ 
ID NO:,, and a fragment of SEQ ID NO:2 to at least one of the nucleic acids of the bioiogica, 
sam P ,e, thereby forming a hybridization complex; and (b) detecting the hybridization complex, 
wherem the presence of the hybridization complex correlates with the presence of a ' 
30 polynucleotide encoding the polypeptide in the bioiogica. samp.e. In one aspect, the method 
further comprises amplifying the polynucleotide prior to hybridization. 
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BRIEF DESCRIPTION OF THE FIGURES AND TABLE 

Figures I A, IB, 1C, and i D show the amino acid sequence (SEQ ID NO: 1 ) and nucleic 
acid sequence (SEQ ID NO:3) of ScRM-1 . The alignment was produced using MacDNASIS 
PRO™ software (Hitachi Software Engineering Co. Ltd., San Bruno, CA). 
5 Figures 2A, 2B, 2C, 2D, 2E, and 2F show the amino acid sequence (SEQ ID NO:2) and 

nucleic acid sequence (SEQ ID NO:4) of ScRM-2. The alignment was produced using 
MacDNASIS PRO™ software. 

Figures 3 A and 3B show the amino acid sequence alignment between ScRM-I (Incyte 
Clone 1 240869; SEQ ID NO: 1 ) and human Hep27 (GI 1 079566; SEQ ID NO:5), produced using 
10 the multisequencc alignment program of LASERGENE™ software (DNASTAR Inc. Madison 
WI). 

Figures 4A, 4B, 4C, 4D, and 4E show the amino acid sequence alignment between ScRM- 
2 (Incyte Clone 2060002; SEQ ID NO:2) and C. elegans alcohol dehydrogenase/ribitol 
dehydrogenase (GI 273 1 377; SEQ ID NO:6), produced using the muitisequence alignment 
15 program of LASERGENE™ software. 

Table I shows the programs used to identify and characterize ScRM, and provides 
relevant descriptions, references, and threshold parameters. 

DESCRIPTION OF THE INVENTION 

20 Before the present proteins, nucleotide sequences, and methods are described, it is 

understood that this invention is not limited to the particular methodology, protocols, cell lines, 
vectors, and reagents described, as these may vary. It is also to be understood that the terminology 
used herein is for the purpose of describing particular embodiments only, and is not intended to 
limit the scope of the present invention which will be limited only by the appended claims. 

25 It must be noted that as used herein and in the appended claims, the singular forms "a," 

"an," and "the" include plural reference unless the context clearly dictates otherwise. Thus, for 
example, a reference to "a host cell" includes a plurality of such host cells, and a reference to "an 
antibody" is a reference to one or more antibodies and equivalents thereof known to those skilled 
in the art, and so forth. 

30 Unless defined otherwise, all technical and scientific terms used herein have the same 

meanings as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although any methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, the preferred methods, devices, and 
materials are now described. All publications mentioned herein are cited for the purpose of 

35 describing and disclosing the cell lines, vectors, and methodologies which are reported in the 
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pab,icado„s a„ d wbinn migh , be used „ «,„„„„.„„ ^ ^ herein 

:r:i:::r dm ' ss,M ,hai ,ha - - »— — 



5 DEFINITIONS 

"ScRM.- .3 used herei „, „ fers , 0 , he amino w ^ 

CtT' ovin ;' ^ rauri "'' e,uin * and preferawy *- — *°™ -v 

source, wherhe, naoral, s y „,he,ic, semi-symheric. or recombia.m. 
'« The ,e™ "ago.!*" „ used hcre , n , refer5 a . ^ ^ 

rr:::;r 8s ,he dura,ion ° f ,ha effe " ° f scrm - ^ - — — 

ac.ds. carbob y d,a,es. or any OIher moIecubs whieh ^ „ ^ ^ ^ 

ScRM A,! r Varia """ aS ,I " S " " herein ' ' S " fo ™ ° f ^ «™ encoding 

ScRM. A„e„c var.aara may resu „ from . ^ _ ^ fc 

*~L % „ „„„„, 0f recom()inanI gem may have „ oiie ^ 

««-. add,„„„, „r sab^.ions of nacieo.ides. Eacn of , base , y pes of changes may occnr 
alone, or ,„ combinauon with rhe o.hers, one or more rimes in , givea seoaeace 

Al.ared- „ ucleic acid seqaences encoding ScRM. as described herein, ,„c,„d. ,h„se 
seoneaces vsi.H d e, eli .„s, insertions, or sobs.i.orions of differen. nacico.ides, resting i„ . 
po^nac co, ide .He sa m e as ScRM or a po, y pep.,de w,,h a, ,eas, one f mcllonal chawjs , ic „ 
SdtM.ta.taW Wlthi „ , h , s def . n . . on ^ po|ymorphisms wh . c(| ^ ^ 

^ bk " S ^'P--'»fon g oanc 1 =„,i d eprobe„f th . P o ly „nc,eo,idee„codiagSc R M,a„d 
.mp^pe, or nne.pecred h.bri^rion ,„ „,e,ic varian.s, wi,h a iooas orbe, lhan Ae norma , 

also be ^erad. and may coaraia deledoas. insertions, or subsrnu.ions of aarino acid 
whn=h pr^aca a silea, cbaaga a„ d „s„„ in a f„„ c ,i„ nally equiva , em ^ 
d b may ^ made ^ basis ^ ^^^^ ^ poiar (y 

hy ropbob,^. hydrophilidty , and/or , ha amphipa , hic naIu „ of residues ^ 

^ °7;"^^° f ^^»- Pore» mp ,e, ncgativelychargadamino 
crds a, ay .nciada aspan.c acid and g, UQmic acid, p„si,ive, y charged a m i„o acids raay iaCade 
y s,ne sad a rgiai„ e . and amino acids ^ „„ c „ argad p<> , ar ^ ^ 
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The terms "amino acid" or "amino acid sequence," as used herein, refer to an 
oligopeptide, peptide, polypeptide, or protein sequence, or a fragment of any of these, and to 
naturally occurring or synthetic molecules. In this context, "fragments," "immunogenic 
fragments," or "antigenic fragments" refer to fragments of ScRM which are preferably at least 5 to 
5 about 15 amino acids in length, most preferably at least 14 amino acids, and which retain some 
biological activity or immunological activity of ScRM. Where "amino acid sequence" is recited 
herein to refer to an amino acid sequence of a naturally occurring protein molecule, "amino acid 
sequence" and like terms are not meant to limit the amino acid sequence to the complete native 
amino acid sequence associated with the recited protein molecule. 
10 "Amplification," as used herein, relates to the production of additional copies oif a nucleic 

acid sequence. Amplification is generally carried out using polymerase chain reaction (PCR) 
technologies well known in the art. (See, e.g., Dieffenbach, C.W. and G.S. Dveksler (1995) PCR 
Primer, a Laboratory Manual , Cold Spring Harbor Press, Plainview, NY, pp. 1-5.) 

The term "antagonist," as it is used herein, refers to a molecule which, when bound to 
15 ScRM, decreases the amount or the duration of the effect of the biological or immunological 

activity of ScRM. Antagonists may include proteins, nucleic acids, carbohydrates, antibodies, or 
any other molecules which decrease the effect of ScRM. 

As used herein, the term "antibody" refers to intact molecules as well as to fragments 
thereof, such as Fab, F(ab') 2 , and Fv fragments, which are capable of binding the epitopic 
20 determinant. Antibodies that bind ScRM polypeptides can be prepared using intact polypeptides 
or using fragments containing small peptides of interest as the immunizing antigen. The 
polypeptide or oligopeptide used to immunize an animal (e.g/, a mouse, a rat, or a rabbit) can be 
derived from the translation of RNA, or synthesized chemically, and can be conjugated to a carrier 
protein if desired. Commonly used carriers that are chemically coupled to peptides include bovine 
25 serum albumin, thyroglobulin, and keyhole limpet hemocyanin (KLH). The coupled peptide is 
then used to immunize the animal. 

The term "antigenic determinant," as used herein, refers to that fragment of a molecule 
(i.e., an epitope) that makes contact with a particular antibody. When a protein or a fragment of a 
protein is used to immunize a host animal, numerous regions of the protein may induce the 
30 production of antibodies which bind specifically to antigenic determinants (given regions or three- 
dimensional structures on the protein). An antigenic determinant may compete with the intact 
antigen (i.e., the immunogen used to elicit the immune response) for binding to an antibody. 

The term "antisense," as used herein, refers to any composition containing a nucleic acid 
sequence which is complementary to the "sense" strand of a specific nucleic acid sequence. 
35 Antisense molecules may be produced by any method including synthesis or transcription. Once 
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may e pamal. suub m„ on, some 0[ _ nucle , c adds bind of fc ^ 

.otnl complememariev exis.s helween ,he single s.randed molecules. The degree of 
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z i tr T n r hich dapend upon bindin8 -* — «-* - - - 

design nnd use of pepi.de nucleie acid (PNA) molecules. 

A "composition comprising a given ^nucleotide sequence" or , -composition 

T" 8 *" amm ° «" ™" - *~ — - — refer broad, y ,„ any 

omposinon coining ,he given po,„d« or amino acid sequence. TV composition L y 
compr,se a dry formuUdon or ,„ aqueous soindon. Compositions co mp ,i s i„ g po, y „ ucleolide " 
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prob. may be s.ored .„ freeae-dried ft™ and m a y ba assoda , ad w „ h . J 

sal* e.g N.CI. decerns. e. g .,sodi„m dodecy, s „, fMe (SDS). and o,he, component . g 
Denhardr s soludon, dry milk, salmon sperai DNA, elc. 

"Consensus sequence.- as used herein, refers ,o a nucleic acid sequence which has been 

30 ^TT^^"^ ^ ^"^ USi " 6 XJ - PCR ~(The Perk.VEmierCoip 
30 Norway CT> .„ ,he , „„„ « 3. direcdon, and resequenced. or which has been assented from 
he overlapping seqnences of more rhan one Incyne Clone using . computer p rogr ,m for fragmen. 
asnemh,., ancb as .he GEL VIEW™ FragmenI MxmUy sys „ m (GCC J 
sequences have been bod, extended nnd assemble. ,0 p„ duC e ,he consensus sequence 

AsU " d - — 'Wela.es w„h expreasion of a poi^eodde- i„ d i caKs ta « 

35 detection of the presence of nucleic acids the same or relnt Hi , 'dates mat Ihe 

!a, " e " rela,ed •» a ""'Icic acid sequence encoding 
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ScRM, by Northern analysis is indicative of the presence of nucleic acids encoding ScRM in a 
sample, and thereby correlates with expression of the transcript from the polynucleotide encoding 
ScRM. 

A "deletion/' as the term is used herein, refers to a change in the amino acid or nucleotide 
5 sequence that results in the absence of one or more amino acid residues or nucleotides. 

The term "derivative," as used herein, refers to the chemical modification of a polypeptide 
sequence, or a polynucleotide sequence. Chemical modifications of a polynucleotide sequence 
can include, for example, replacement of hydrogen by an alkyl, acyl, or amino group. A 
derivative polynucleotide encodes a polypeptide which retains at least one biological or 
10 immunological function of the natural molecule. A derivative polypeptide is one modified by 
glycosyiation, pegylation, or any similar process that retains at least one biological or 
immunological function of the polypeptide from which it was derived. 

The term "similarity," as used herein, refers to a degree of complementarity. There may 
be partial similarity or complete similarity. The word "identity" may substitute for the word 
15 "similarity." A partially complementary sequence that at least partially inhibits an identical 
sequence from hybridizing to a target nucleic acid is referred to as "substantially similar." The 
inhibition of hybridization of the completely complementary sequence to the target sequence may 
be examined using a hybridization assay (Southern or Northern blot, solution hybridization, and 
the like) under conditions of reduced stringency. A substantially similar sequence or hybridization 
20 probe will compete for and inhibit the binding of a completely similar (identical) sequence to the 
target sequence under conditions of reduced stringency. This is not to say that conditions of 
reduced stringency are such that non-specific binding is permitted, as reduced stringency 
conditions require that the binding of two sequences to one another be a specific (i.e., a selective) 
interaction. The absence of non-specific binding may be tested by the use of a second target 
25 sequence which lacks even a partial degree of complementarity (e.g., less than about 30% 

similarity or identity). In the absence of non-specific binding, the substantially similar sequence 
or probe will not hybridize to the second non-complementary target sequence. 

The phrases "percent identity" or "% identity" refer to the percentage of sequence 
similarity found in a comparison of two or more amino acid or nucleic acid sequences. Percent 
30 identity can be determined electronically, e.g., by using the MegAlign™ program (DNASTAR, 
Inc., Madison WI). The MegAlign™ program can create alignments between two or more 
sequences according to different methods, e.g., the clustal method. (See, e.g., Higgins, D.G. and 
P.M. Sharp (1988) Gene 73:237-244.) The clustal algorithm groups sequences into clusters by 
examining the distances between all pairs. The clusters are aligned pairwise and then in groups. 
35 The percentage similarity between two amino acid sequences, e.g., sequence A and sequence B, is 
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calculated by div.ding the length of sequence A, minus the number of gap residues in sequence A 
minus the number of gap residues in sequence B, into the sum of the residue matches between ' 
sequence A and sequence B, times one hundred. Gaps of low or of no similarity between the two 
ammo acd sequences are not included in determining percentage similarity. Percent identity 
5 between nucleic acid sequences can also be counted or calculated by other methods known in the 
art, e. g ., the Jotun Hein method. (See, e.g., Hein, J. (1 990) Methods Enzymol. 1 83 626-645 ) 
Identity between sequences can also be determined by other methods known in the art, e.g by 
varying hybridization conditions. 

"Human artificial chromosomes" (HACs), as described herein, are linear 
.0 microchromosomes which may contain DNA sequences of about 6 kb to ,0 Mb in size, and which 
contain al, of the elements required for stable mitotic chromosome segregation and maintenance 
(bee, e.g., Harr.ngton, J.J. etal. (1997) Nat Genet. 15:345-355.) 

The term "human.zed antibody," as used herein, refers to antibody molecules in which the 
ammo acd sequence in the non-antigen binding regions has been altered so that the antibody more 
15 closely resembles a human antibody, and still retains its original binding ability. 

"Hybridization," as the term is used herein, refers to any process by which a strand of 
nucleic acd binds with a complementary strand through base pairing. 

As used herein, the term "hybridization complex" refers to a complex formed between two 
nucleic acd sequences by virtue of the formation of hydrogen bonds between complementary 
20 bases. A hybridization complex may be formed in so.ution (e.g., C 0 t or R,t analysis) or formed 
between one nucleic acid sequence present in solution and another nucleic acid sequence 
-mobilized on a solid support (e.g., paper, membranes, filters, chips, pins or glass slides, or any 
other appropriate substrate to which cells or their nucleic acids have been fixed) 

The words "insertion" or "addition," as used herein, refer to changes in an amino acid or 
-5 nucleotide sequence resulting ,n the addition of one or more amino acid residues or nucleotides 
respectively, to the sequence found in the naturally occurring molecule. 

"Immune response" can refer to conditions associated with inflammation, trauma, immune 
disorders, or infectious or genetic disease, etc. These conditions can be characterized by 
expression of various factors, e.g., cytokines, chemokines, and other signaling molecules, which 
30 may affect cellular and systemic defense systems. 

The term "microarray," as used herein, refers to an arrangement of distinct 
polynucleotides arrayed on a substrate, e.g., paper, nylon or any other type of membrane, filter 
chip, glass slide, or any other suitable solid support. 

1116 tCrmS " e,eme "<" - V element" as used herein in a microarray context, refer to 
35 hybndizable polynucleotides arranged on the surface of a substrate. 
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The term "modulate," as it appears herein, refers to a change in the activity of ScRM. For 
example, modulation may cause an increase or a decrease in protein activity, binding 
characteristics, or any other biological, functional, or immunological properties of ScRM. 
The phrases ''nucleic acid" or "nucleic acid sequence," as used herein, refer to a 
5 nucleotide, oligonucleotide, polynucleotide, or any fragment thereof. These phrases also refer to 
DNA or RNA of genomic or synthetic origin which may be single-stranded or double-stranded 
and may represent the sense or the antisense strand, to peptide nucleic acid (PNA), or to any 
DNA-like or RNA-Iike material. In this context, "fragments" refers to those nucleic acid 
sequences which, comprise a region of unique polynucleotide sequence that specifically identifies 
0 SEQ ID NO:3, SEQ ID NO:4, for example, as distinct from any other sequence in the same 

genome. For example, a fragment of SEQ ID NO:3, SEQ ID NO:4 is useful in hybridization and 
amplification technologies and in analogous methods that distinguish SEQ ID NO:3, SEQ ID 
NO:4 from related polynucleotide sequences: A fragment of SEQ ID NO:3, SEQ ID NO:4 is at 
least about 15-20 nucleotides in length. The precise length of the fragment of SEQ ID NO:3, SEQ 
ID NO:4 and the region of SEQ ID NO:3, SEQ ID NO:4 to which the fragment corresponds are 
routinely determinable by one of ordinary skill in the art based on the intended purpose for the 
fragment. In some cases, a fragment, when translated, would produce polypeptides retaining some 
functional characteristic, e.g., antigenicity, or structural domain characteristic, e.g., ATP-binding 
site, of the full-length polypeptide. 

The terms "operably associated" or "operably linked," as used herein, refer to functionally 
related nucleic acid sequences. A promoter is operably associated or operably linked with a 
coding sequence if the promoter controls the translation of the encoded polypeptide. While 
operably associated or operably linked nucleic acid sequences can be contiguous and in the same 
reading frame, certain genetic elements, e.g., repressor genes, are not contiguously linked to the 
sequence encoding the polypeptide but still bind to operator sequences that control expression of 
the polypeptide. 

The term "oligonucleotide," as used herein, refers to a nucleic acid sequence of at least 
about 6 nucleotides to 60 nucleotides, preferably about 15 to 30 nucleotides, and most preferably 
about 20 to 25 nucleotides, which can be used in PCR amplification or in a hybridization assay or 
microarray. As used herein, the term "oligonucleotide" is substantially equivalent to the terms 
"ampiimer," "primer," "oligomer," and "probe," as these terms are commonly defined in the art. 

"Peptide nucleic acid" (PNA), as used herein, refers to an antisense molecule or anti-gene 
agent which comprises an oligonucleotide of at least about 5 nucleotides in length linked to a 
peptide backbone of amino acid residues ending in lysine. The terminal lysine confers solubility 
to the composition. PNAs preferentially bind complementary single stranded DNA or RNA and 
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stop transcript elongation, and may be P egy,ated to extend their lifespan in the celi (See e . 
Nielsen, P.E. et al. (1993) Anticancer Drug Des. 8:53-63.) ' 

The tern, "sample," as used herein, is used in its broadest sense. A biological sample 
suspected of containing nucle.c acids encoding ScRM, or fragments thereof, or ScRM itself may 
com n a bodily Hu.d an extract from a cell, chromosome, organelle, or membrane isolated from 
^ssue p^h«; e^ n ° miC ° f c ^ i ^' m solution or bound to a solid support; a tissue; a 

As used herein, the terms "specific binding" or "specifica.ly binding" refer to that 
.nteract.cn between a protein or peptide and an agonist, an antibody, or an antagonist The 
-nteraction is dependent upon the presence of a particular structure of the protein eg the 
antnsemc determinant or epitope, recogni 2 ed by the binding molecule. For example, if an antibody 
specfi for ep.tope "A," the presence of a polypeptide containing the epitope A, or the , 



' presence 



can 



of free unlabeled A, ,n a reaction containing free labeled A and the antibody wi„ reduce the 
amount of labeled A that binds to the antibody. 

^ u k ^ " Sed herein ' temi ' Stringent COndk, ' 0nS " refCrS l ° C °" ditio - -hich permit 

hybnd,zation between polynudeotides and the claimed polynucleotides. Stringent conditions 

defined by salt concentration, the concentration of organ, so.vent, e.g., formamide 
temperature, and other conditions we., k „own in the art. In particular, stringency can be increased 

20 h J' UCmS COnCemrati0n ° f S3,t ' ,nCreaS,ng ^ COnCentrat '° n ° f f °™ id - - rising the 
20 hybridization temperature. 

The rerm », ubmntially purified ,, as „ sed herein refers w ^ ^ ^ 
fences .ha, are removed from rheir nn.nm, e„ vironme „, and „ ^ _ 

lea,, a boo, do. fiee, pref.rab.y ahoa, 7 S % fiee, a„ d mos, p referably abou , 90% ^ ^ ^ 
component w„h which they are nalurally associa.ed. 

nocleoudes by differen, amino acids or nocleo.ides, respeci.cly 

"^ ransfonnat ' 0 n." as defined herein, describes a process by which exogenous DNA en.ers 
c anges a recipien, e.„. Transfixion may occnr onder nam™, „ r miRcial 
accords ,o varions mcmods „e„ km) w„ in ,he „. a „ d ma y rely „ any raeihod for 

« ,„f foreign nucleic acid into m prok ^ tie ^ ^ 

fo fiansfo™^ is ^.ec.ed b a sed on me W e of hos, c«„ being transfonned ^ may ^ 
bo, , S no, l.mded ,o, viral infection _ etoroporation hea , ^ Upofe ^ ^ • 

bombardmem. The ,erm "Wormed- ce„s mCodes s.nbiy , ransforaled cclls „ M ^ 

me hos, chromosome. as we,, as ,ra„ s ,e„„y tmmtomcd „ lls whic „ ^ ^ ^ ^ ^ 
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RNA for limited periods of time. 

A "variant" of ScRM polypeptides, as used herein, refers to an amino acid sequence that is 
altered by one or more amino acid residues. The variant may have "conservative" changes, 
wherein a substituted amino acid has similar structural or chemical properties (e.g., replacement of 
5 leucine with isoleucine). More rarely, a variant may have "nonconservative" changes (e.g., 
replacement of glycine with tryptophan). Analogous minor variations may also include amino 
acid deletions or insertions, or both. Guidance in determining which amino acid residues may be 
substituted, inserted, or deleted without abolishing biological or immunological activity may be 
found using computer programs well known in the art, for example, LASERGENE™ software. 

10 The term "variant," when used in the context of a polynucleotide sequence, may 

encompass a polynucleotide sequence related to ScRM. This definition may also include, for 
example, "allelic" (as defined above), "splice," "species," or "polymorphic" variants. A splice 
variant may have significant identity to a reference molecule, but will generally have a greater or 
lesser number of polynucleotides due to alternate splicing of exons during mRNA processing. The 

15 corresponding polypeptide may possess additional functional domains or an absence of domains. 
Species variants are polynucleotide sequences that vary from one species to another. The resulting 
polypeptides generally will have significant amino acid identity relative to each other. A 
polymorphic variant is a variation in the polynucleotide sequence of a particular gene between 
individuals of a given species. Polymorphic variants also may encompass "single nucleotide 

20 polymorphisms" (SNPs) in which the polynucleotide sequence varies by one base. The presence 
of SNPs may be indicative of, for example, a certain population, a disease state, or a propensity for 
a disease state. 

THE INVENTION 

25 The invention is based on the discovery of new human SCAD-related molecules (ScRM), 

the polynucleotides encoding ScRM, and the use of these compositions for the diagnosis, 
treatment, or prevention of cell proliferative and immune disorders. 

Nucleic acids encoding the ScRM-1 of the present invention were first identified in Incyte 
Clone 1240869 from the lung cDNA library (LUNGNOT03) using a computer search, e.g., 

30 BLAST, for amino acid sequence alignments. A consensus sequence, SEQ ID NO:3, was derived 
from the following overlapping and/or extended nucleic acid sequences: Incyte Clones 
1240869H1 (LUNGNOT03),396293R1 and396293FI (PITUNOT02), 1382578F1 
(BRAITUT08), and 1806716F6 (SINTNOTI3). 

In one embodiment, the invention encompasses a polypeptide comprising the amino acid 

35 sequence ofSEQ ID NO:l, as shown in Figures 1A, IB, IC, and ID. ScRM-1 is 278 amino acids 
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in length and has three potential casein kinase „ phosphorylation sites at residues T25 SP5 and 
S232;e.ght potential protein kinase C phosphorylation sites at residues S 16 S2I T25 T31 S62 
S63, S232. and T236; and a short-chain alcohol dehydrogenase fami.y signature Sequence from ' 
res.due S169 through A197. BLOCKS analysis identifies short-chain alcohol dehydrogenase 
5 mot.fs from residues K33 through G45, G.08 through Al 18. G.62 through EI 99. and N204 
through G213. PRINTS analysis identifies glucose/ribito, dehydrogenase motifs from residues 

sTZtT GI08 thr ° U8h Vl19 ' M ' 56 thr ° Ugh A ' 72 ' Y,S2 ^ A20I, R203 through 
S220, and R238 through E258; and short-chain a.cohol dehydrogenase motifs from 

through V, ,9, and Y,82 through A201 . Profi.eScan identifies a short-chain a.coho. 
•0 dehydrogenase family signature from residue G.62 through G213. PFAM analysis identifies 
s.gn.fican, sequence identity with short-chain alcohol dehydrogenases. ScRM- 1 contains a 
mod.fied AMP-binding domain and a canonical catalytic site of short-chain alcohol 
dehydrogenases from residues T39 through G46 and Y182 through K186, respectively. As shown 
« . F.gures 3A and 3B, ScRM- 1 has chemical and structural similarity with human Hep27 (GI 
•5 .079566;SE QID NO:5). !n particular, ScRM- 1 and human He P 27 share 56% identity have 
almost .dentica. molecular mass (29.9 kDa) and isoelectric points (9.0), and share a canonical 
SCAD catalyt.c domain. A region of unique sequence in ScRM-, from about amino acid 222 to 
about amino acid 228 is encoded by a fragment of SEQ ,D NO:3 from about nucleotide 694 to 
about nucleotide 7.4. Northern analysis shows the expression of this sequence in various 
20 hbraries, at least 67% of which are proliferate and at least 34% of which involve immune 
response. Of particular note.is the expression of ScRM- , in reproductive and cardiovascular 
tissues. 

Nucleic acids encoding the ScRM-2 of the present invention were first .dentified in Incyte 
Clone 2060002 from the ovarian cDNA library (OVARNOT03) using a computer search e g 
25 BLAST, for ammo acid sequence alignments. A consensus sequence, SEQ ID NO:4, was derived 
from the following overlapping and/or extended nucleic acid sequences: Incyte Cones 
2060002H. (OVARNOT03), 1353231F. (LATRTUT02), 996779RI (KIDNTUT01) 949209R, 
(PANCNOT05), 1275304F. (TESTTUT02), 1308, ,5R, (COLNFET02), and 1004312R, 
(BRSTNOT03). 

In one embodiment, the invention encompasses a polypeptide comprising the amino acid 
sequence of SEQ ID NO:2, as shown in Figures 2A, 2B, 2C, 2D, 2E, and 2F. ScRM-2 is 564 
ammo acids in length and has nine potential casein kinase II phosphorylation sites at residues S21 
T62, S208, S233, S249, T482, S507, S5.5, and S517; five potential protein kinase C 
Phosphorylation sites at residues Tl 03, T204, T354, T459, and T556; and a potential tyrosine 
kmase phosphory.ation site at residue Y45. As shown in Figures 4A, 4B, 4C, 4D, and 4E, ScRM- 
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2 has chemical and structural similarity with C. elegans alcohol/ribitol dehydrogenase (GI 
273 1377; SEQ ID NO:6). In particular, ScRM and C. elegans aicohoi/ribitol dehydrogenase share 
35% identity, with identity highest over the novel N-terminal half of the C. elegans protein. 
ScRM-2 and C. elegans similar to alcohol/ribitol dehydrogenase share two potential casein kinase 
5 II phosphorylation sites and a potential protein kinase C phosphorylation site at residues S233 and 
S507, and T103 in ScRM-2, respectively. A region of unique sequence in ScRM-2 from about 
amino acid 1 15 to about amino acid 121 is encoded by a fragment of SEQ ID NO:4 from about 
nucleotide 361 to about nucleotide 381. Northern analysis shows the expression of this sequence 
in various libraries, at least 65% of which are proliferative and at least 24% of which involve 
10 immune response. Of particular note is the expression of ScRM-2 in reproductive tissues. 

The invention also encompasses ScRM variants. A preferred ScRM variant is one which 
has at least about 80%, more preferably at least about 90%, and most preferably at least about 95% 
amino acid sequence identity to the ScRM amino acid sequence, and which contains at least one 
functional or structural characteristic of ScRM. 
15 Tne invention also encompasses polynucleotides which encode ScRM. In a particular 

embodiment, the invention encompasses a polynucleotide sequence comprising the sequence of 
SEQ ID NO:3. In a further embodiment, the invention encompasses the polynucleotide sequence 
comprising the sequence of SEQ ID NO:4. 

The invention also encompasses a variant of a polynucleotide sequence encoding ScRM. 
20 In particular, such a variant polynucleotide sequence will have at least about 70%, more preferably 
at least about 85%, and most preferably at least about 95% polynucleotide sequence identity to the 
polynucleotide sequence encoding ScRM. A particular aspect of the invention encompasses a 
variant of SEQ ID NO:3 which has at least about 70%, more preferably at least about 85%, and 
most preferably at least about 95% polynucleotide sequence identity to SEQ ID NO:3. The 
25 invention further encompasses a polynucleotide variant of SEQ ID NO:4 having at least about 
70%, more preferably at least about 85%, and most preferably at least about 95% polynucleotide 
sequence identity to SEQ ID NO:4. Any one of the polynucleotide variants described above can 
encode an amino acid sequence which contains at least one functional or structural characteristic 
of ScRM. 

30 11 W »N b e appreciated by those skilled in the art that as a result of the degeneracy of the 

genetic code, a multitude of polynucleotide sequences encoding ScRM, some bearing minimal 
similarity to the polynucleotide sequences of any known and naturally occurring gene, may be 
produced. Thus, the invention contemplates each and every possible variation of polynucleotide 
sequence that could be made by selecting combinations based on possible codon choices. These 

35 combinations are made in accordance with the standard triplet genetic code as applied to the 
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polynucleotide sequence of natural.y occurring ScRM, and all such variations are to be cons.dered 
as being specifically disclosed. 

Although nucleotide sequences which encode ScRM and its variants are preferably 
capable of hybridizing to the nucleotide sequence of the naturally occurring ScRM under 
5 appropriately selected conditions of stringency, it may be advantageous to produce nucleotide 
sequences encoding ScRM possessing a substantially different codon usage, e.g., inclusion of non- 
naturally occurring codons. Codons may be selected to increase the rate at which expression of 
the pept.de occurs in a particular prokaryotic or eukaryotic host in accordance with the frequency 
w,th wh,ch pabular codons are utilized by the host. Other reasons for substantially altering the 
10 nucleot.de sequence encoding ScRM and its derivatives without altering the encoded amino acid 
sequences include the production of RNA transcripts having more desirable properties, such as a 
greater half-l.fe, than transcripts produced from the naturally occurring sequence. 

The invention also encompasses production of DNA sequences which encode ScRM and 
ScRM denvatives, or fragments thereof, entirely by synthetic chemistry. After production the 
.5 synthet.c sequence may be inserted into any of the many available expression vectors and cell 
systems us.ng reagents wel. known in the art. Moreover, synthetic chemistry may be used to 
introduce mutations into a sequence encoding ScRM or any fragment thereof. 

Also encompassed by the invention are polynucleotide sequences that are capable of 
hybndizing to the chimed po.ynuc.eotide sequences, and, in particular, to those shown in SEQ ID 
20 NO:3, SEQ ID NO:4, a fragment of SEQ ID NO:3, or a fragment of SEQ ID NO:4, under various 
cond.t.ons of stringency. (See, e.g., Wahl, G.M. and S.L. Berger (.987) Methods Enzymol 
152:399-407: Kimmel, A.R. (,987) Methods Enzymol. .52:507-511.) For example, stringent salt 
concentrate will ordinarily be less than about 750 mM NaCl and 75 mM trisodium citrate 
preferably less than about 500 mM NaCl and 50 mM trisodium citrate, and most preferably less 
25 than about 250 mM NaCl and 25 mM trisodium citrate. Low stringency hybridization can be 
obtamed m the absence of organic solvent, e.g., formamide. while high stringency hybrid.zation 
can be obtamed in the presence of a, least about 35% formamide, and most preferably at least 
about 50% formamide. Stringent temperature conditions will ordinarily include temperatures of at 
least about 30°C, more preferably of at least about 37°C, and most preferably of at least about 
30 42°C. Varymg additional parameters, such as hybridization time, the concentration of detergent 
e.g., sod.um dodecy, sulfate (SDS), and the inclusion or exclusion of carrier DNA, are well known 
to those skilled in the art. Various levels of stringency are accomplished by combining these 
vanous conditions as needed. In a preferred embodiment, hybridization will occur at 30°C in 750 
ntM NaCl, 75 mM trisodium citrate, and 1% SDS. In a more preferred embodiment, hybridization 
35 wil. occur at 37°C in 500 mM NaCl, 50 mM tr.sodium citrate, 1% SDS, 35% formamide and 100 
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A*g/ml denatured salmon sperm DNA (ssDNA). In a most preferred embodiment hybridization 
will occur at 42°C in 250 mM NaCl, 25 mM trisodium citrate, 1% SDS, 50 % formamide, and 200 
Mg/ml ssDNA. Useful variations on these conditions will be readily apparent to those skilled in 
the art. 

5 The washing steps which follow hybridization can also vary in stringency. Wash 

stringency conditions can be defined by salt concentration and by temperature. As above, wash 
stringency can be increased by decreasing salt concentration or by increasing temperature. For 
example, stringent salt concentration for the wash steps will preferably be less than about 30 mM 
NaCl and 3 mM trisodium citrate, and most preferably less than about 15 mM NaCl and 1.5 mM 
10 trisodium citrate. Stringent temperature conditions for the wash steps will ordinarily include 

temperature of at least about 25°C, more preferably of at least about 42°C, and most preferably of 
at least about 68°C. In a preferred embodiment, wash steps will occur at 25°C in 30 mM NaCl, 3 
mM trisodium citrate, and 0. 1% SDS. In a more preferred embodiment, wash steps will occur at 
42°C in 15 mM NaCl, 1.5 mM trisodium citrate, and 0.1% SDS. In a most preferred embodiment, 
15 wash steps will occur at 68°C in 15 mM NaCl, 1.5 mM trisodium citrate, and 0.1% SDS. 
Additional variations on these conditions will be readily apparent to those skilled in the art. 

Methods for DNA sequencing and analysis are well known in the art. The methods may 
employ such enzymes as the Klenow fragment of DNA polymerase I, SEQUENASE® (Amersham 
Pharmacia Bioiech Ltd., Uppsala, Sweden), Taq polymerase (The Perkin-Elmer Corp., Norwalk, 
20 CT), thermostable T7 polymerase (Amersham Pharmacia Biotech Ltd., Uppsala, Sweden), or 
combinations of polymerases and proofreading exonucleases, such as those found in the 
ELONGASE™ amplification system (Life Technologies, Inc., Rockville, MD). Preferably, 
sequence preparation is automated with machines, e.g., the ABI CATALYST™ 800 (The Perkin- 
Elmer Corp.. Norwalk. CT) or MICROLAB® 2200 (Hamilton Co., Reno, NV) systems, in 
25 combination with thermal cyclers. Sequencing can also be automated, such as by ABI PRISM™ 
373 or 377 systems (The Perkin-Elmer Corp., Norwalk, CT) or the MEGABACE™ 1000 capillary 
electrophoresis system (Molecular Dynamics, Inc., Sunnyvale, CA). Sequences can be analyzed 
using computer programs and algorithms well known in the art. (See, e.g., AusubeK supra , unit 
7.7; and Meyers, R.A. (1995) Molecular Biology and Biotechnology - Wiley VCH, Inc, New York, 
30 NY.) 

The nucleic acid sequences encoding ScRJM may be extended utilizing a partial nucleotide 
sequence and employing various PCR-based methods known in the art to detect upstream 
sequences, such as promoters and regulatory elements. For example, one method which may be 
employed, restriction-site PCR, uses universal and nested primers to amplify unknown sequence 
35 from genomic DNA within a cloning vector. (See, e.g., Sarkar, G. (1993) PCR Methods Applic. 
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2:3 1 8-322.) Another method, inverse PCR, uses primers that extend in divergent directions to 
atnphfy unknown sequence from a circularized template. The template is derived from restriction 
fragments comprising a known genomic locus and surrounding sequences. (See, e.g., Triglia T et 
al. (1988) Nucleic Acids Res. 16:8186.) A third method, capture PCR. involves PCR 
5 amplification of DNA fragments adjacent to known sequences in human and yeast artificial 

chromosome DNA. (See, e.g., Lagerstrom, M. et al. (1991) PCR Methods Applic. 1:111-119) In 
th,s method, multiple restriction enzyme digestions and ligations may be used to insert an 
engineered double-stranded sequence into a region of unknown sequence before performing PGR 
Other methods which may be used to retrieve unknown sequences are known in the art (See e g 
.0 Parker, J.D. et al. (1991) Nucleic Acids Res. 19:3055-306). Additionally, one may use PCR ' 
nested primers, and PromoterFinder™ librar.es to walk genomic DNA (dontech, Palo Alto CA) 
Tins procedure avoids the need to screen libraries and is useful in finding intron/exon junctions 
For all PCR-based methods, primers may be designed using commercially available software such 
as OUGOtm 4.06 Primer Ana.ys.s software (National Biosciences Inc., Plymouth, MN) or another 
15 appropnate program, to be about 22 to 30 nucleotides in length, to have a GC content of about 
50% or more, and to anneal to the template at temperatures of about 68°C to 72°C. 

When screening for full-length cDNAs, it is preferable to use libraries that have been 
s.ze-selected to include larger cDNAs. In addition, random-primed .ibraries, which often include 
sequences containing the 5' regions of genes, are preferable for situations in which an oligo d(T) 
20 hbrary does not yie.d a full-length cDNA. Genomic libraries may be useful for extension of 
sequence into 5' non-transcribed regulatory regions. 

Capillary electrophoresis systems which are commercially available may be used to 
analyze the size or confirm the nucleotide sequence of sequencing or PCR products. In particular 
capdlary sequencing may employ flowable polymers for electrophoretic separation, four different 
25 nuc.eot.de-specific, laser-stimulated fluorescent dyes, and a charge coupled device camera for 
detecfon of the emitted wavelengths. Output/light intensity may be converted to electrical signa. 
usmg appropriate software (e.g., Genotype^ and SeqU ence Navigator, (The Perkin-Elmer 
Corp., Norwalk, CT)), and the entire process from loading of samples to computer analysis and 
electron* data display may be computer controlled. Capillary electrophoresis is especially 
30 preferab.e for sequencing smal. DNA fragments which may be present in limited amounts in a 
particular sample. 

In another embodiment of the invention, polynucleotide sequences or fragments thereof 
wh,ch encode ScRM may be cloned in recombinant DNA molecules that direct expression of 
ScRM, or fragments or functional equivalents thereof, in appropriate host cells. Due to the 
35 mherent degeneracy of the genetic code, other DNA sequences which encode substantially the 
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same or a functionally equivalent amino acid sequence may be produced and used to express 
ScRM. 

The nucleotide sequences of the present invention can be engineered using methods 
generally known in the art in order to alter ScRM-encoding sequences for a variety of purposes 
5 including, but not limited to, modification of the cloning, processing, and/or expression of the 
gene product. DNA shuffling by random fragmentation and PCR reassembly of gene fragments 
and synthetic oligonucleotides may be used to engineer the nucleotide sequences. For example, 
oiigonucleotide-mediated site-directed mutagenesis may be used to introduce mutations that create 
new restriction sites, alter glycosylation patterns, change codon preference, produce splice 
10 variants, and so forth. 

In another embodiment, sequences encoding ScRM may be synthesized, in whole or in 
part, using chemical methods well known in the art. (See, e.g., Caruthers, M.H. et al. (1980) Nucl. 
Acids Res. Symp. Ser. 215-223. and Horn, T. et al. ( 1980) Nucl. Acids Res. Symp. Ser. 225-232.) 
Alternatively, ScRM itself or a fragment thereof may be synthesized using chemical methods. For 
15 example, peptide synthesis can be performed using various solid-phase techniques. (See, e.g., 
Roberge, J.Y. et al. (1995) Science 269:202-204.) Automated synthesis may be achieved using 
the ABI 43 1 A Peptide Synthesizer (The Perkin-Elmer Corp., Norwalk, CT). Additionally, the 
amino acid sequence of ScRM, or any part thereof, may be altered during direct synthesis and/or 
combined with sequences from other proteins, or any part thereof, to produce a variant 
20 polypeptide. 

The peptide may be substantially purified by preparative high performance liquid 
chromatography. (See, e.g, Chiez. R.M. and F.Z. Regnier ( 1 990) Methods Enzymol. 182:392- 
42 1 .) The composition of the synthetic peptides may be confirmed by amino acid analysis or by 
sequencing. (See, e.g., Creighton, T. (1984) Proteins, Structures and Molecular Properties . WH 

25 Freeman and Co., New York, NY.) 

In order to express a biologically active ScRM, the nucleotide sequences encoding ScRM 
or derivatives thereof may be inserted into an appropriate expression vector, i.e., a vector which 
contains the necessary elements for transcriptional and translational control of the inserted coding 
sequence in a suitable host. These elements include regulatory sequences, such as enhancers, 

30 constitutive and inducible promoters, and 5' and 3' untranslated regions in the vector and in 
polynucleotide sequences encoding ScRM. Such elements may vary in their strength and 
specificity. Specific initiation signals may also be used to achieve more efficient translation of 
sequences encoding ScRM. Such signals include the ATG initiation codon and adjacent 
sequences, e.g. the Kozak sequence. In cases where sequences encoding ScRM and its initiation 

35 codon and upstream regulatory sequences are inserted into the appropriate expression vector, no 
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additional transcriptional or transiational contro. signais may be needed. However, in cases where 
only cod.ng seque nce, or a fragment thereof, is inserted, exogenous transiational contro. signals 
■ncludtng an in-frame ATG initiation codon should be provided by the vector. Exogenous 
transiational elements and initiation codons may be of various origins, both natural and synthetic 
The elfic.ency of expression may be enhanced by the inclusion of enhancers appropriate for the " 
part.cu.ar host cell system used. (See, e.g., Scharf. D. et al. (.994) Results Probl. Cell Differ 
20:125-162.) 

Methods which are we., known to those ski..ed in the art may be used to construct 
expre SSI on vectors containing sequences encoding ScRM and appropriate transcriptiona, and 
transiational contro. elements. These methods include^ recombinant DNA techniques 
syntheuc techniques, and mvivo genet.c recombination. (See, e.g., Sam brook, J. et a. (1989) 

Cold Spring Harbor Press, Plainview, NV, ch. 4, 8, and 
16- 7: and Ausubel, P.M. et al. (1995, and periodic supplements) i^ntP^^ 
Biolosy, John Wiley & Sons, New York, NY, ch. 9. 13, and 16.) 
"5 A vanety of expression vector/host systems may be utilized to contain and express 

sequences encod.ng ScRM. These include, but are not limited to, microorganisms such as bacteria 
transformed with recombinant bacteriophage, plasmid, or cosmid DNA expression vectors- yeast 
transformed wi, h yeas, expression vectors; insect cel. systems infected with vira. expression 
vectors ( C g .. bacu.ovirus); p.an, eel, systems transformed with viral expression vectors (e g 
20 cauhflower mosaic virus (CaMV) or tobacco mosaic virus (TMV)) or with bacteria, expression 
vectors (e.g.. Ti or P BR322 plasmids); or animal cel. systems. The invention is not limited by the 
host cell employed. 

.n bacterial systems, a number of cloning and expression vectors may be selected 

depend.ng upon the use intended for polynucleotide sequences encoding ScRM. For example 

25 rout.ne cloning, subcloning, and propagat.on of polynucleotide sequences encoding ScRM can be 

ach,eved usmg a multifunctional JLcoli vector such as B.uescript® (Stratagene) or pSport,™ 

Plasmid (GlBCO BRL). Ligation of sequences encoding ScRM into the vectors mu.tiple cloning 

sue d,srupts the iacZ gene, allowing a co.orimetric screening procedure for identification of 

transformed bactena containing recombinant molecules. In addition, these vectors may be useful 
for ^ transcriptionj dideoxy sequencjngj sjngie strand rescue ^ ^ ^ 

of nested deletions in the cloned sequence. (See, e.g., Van Heeke, G. and S.M. Schuster ( 1 989) J 
B.ol. Chem. 264:5503-5509.) When large quantities of ScRM are needed, e.g. for the production " 
ofant.bod.es. vectors which direct high level expression of ScRM may be used. For example 
vectors containing the strong, inducible T5 or T7 bacteriophage promoter may be used. 

Yeast expression systems may be used for production of ScRM. A number of vectors 



^ " ~~~ "'T'^'-"yn avMCfiis may oe used 

-20- 



3CID: <WO 0004135A2J > 



WO 00/04135 



PCT/US99/16164 



containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH, 
may be used in the yeast Saccharomvces cerevisiae or Pichia pastoris . In addition, such vectors 
direct either the secretion or intracellular retention of expressed proteins and enable integration of 
foreign sequences into the host genome for stable propagation. (See, e.g., Ausubel. supra : and 
5 Grant et al. (1987) Methods Enzymol. 153:516-54; Scorer, C. A. et al. (1994) Bio/Technology 
12:181-184.) 

Plant systems may also be used for expression of ScRM. Transcription of sequences 
encoding ScRM may be driven viral promoters, e.g., the 35S and 19S promoters of CaMV used 
alone or in combination with the omega leader sequence from TMV. (Takamatsu, N. (1987) 

1 0 EMBO J. 6:307-3 1 1 .) Alternatively, plant promoters such as the small subunit of RUBISCO or 
heat shock promoters may be used. (See, e.g., Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; 
Brogiie, R. et al. (1984) Science 224:838-843; and Winter, J. et al. (1991) Results Probi. Cell 
Differ. 1 7:85-105.) These constructs can be introduced into plant cells by direct DNA 
transformation or pathogen-mediated transfection. (See, e.g., Hobbs, S. or Murry, L.E. in 

1 5 McGraw Hill Yearbook of Science and Technology ( 1 992) McGraw Hill, New York, NY; pp. 
191-196.) 

In mammalian cells, a number of viral-based expression systems may be utilized. In cases 
where an adenovirus is used as an expression vector, sequences encoding ScRM may be ligated 
into an adenovirus transcription/translation complex consisting of the late promoter and tripartite 
20 leader sequence. Insertion in a non-essential El or E3 region of the viral genome may be used to 
obtain infective virus which expresses ScRM in host ceils. (See, e.g., Logan, J. and T. Shenk 
(1984) Proc. Natl. Acad. Sci. 81:3655-3659.) In addition, transcription enhancers, such as the 
Rous sarcoma virus (RSV) enhancer, may be used to increase expression in mammalian host cells. 
SV40 or EBV-based vectors may also be used for high-level protein expression. 
25 Human artificial chromosomes (HACs) may also be employed to deliver larger fragments 

of DNA than can be contained in and expressed from a plasmid. HACs of about 6 kb to 10 Mb 
are constructed and delivered via conventional delivery methods (liposomes, polycationic amino 
polymers, or vesicles) for therapeutic purposes. 

For long term production of recombinant proteins in mammalian systems, stable 
30 expression of ScRM in cell lines is preferred. For example, sequences encoding ScRM can be 
transformed into cell lines using expression vectors which may contain viral origins of replication 
and/or endogenous expression elements and a selectable marker gene on the same or on a separate 
vector. Following the introduction of the vector, cells may be allowed to grow for about 1 to 2 
days in enriched media before being switched to selective media. The purpose of the selectable 
35 marker is to confer resistance to a selective agent, and its presence allows growth and recovery of 
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cells which successful express the introduced sequences. Resistant clones of stabiy transformed 
cells may be propagated using tissue culture techniques appropriate to the cell type. 

Any number of selection systems may be used to recover transformed cell lines These 
.nclude, but are not limited to, the herpes simplex virus thym.dine kinase and adenine 
5 Phosphotransferase genes, for use in * or a P r ce.ls, respectively. (See, e.g., Wigler M et 
a«-(.977)Ce„ 1 1:223-232; and Lowy, ,. et al. (1980) Cel. 22:817-823.) Also, antimetabolite " 
ant.b.ot.c, or herbicide resistance can be used as the basis for selection. For example, dh Jr confers 
res.stance to methotrexate; neo confers resistance to the aminoglycosides neomycin and G-4,8- 
and als or pat confer resistance to chlorsuifuron and phosphinotricin acetyltransferase 
10 respectively. (See, e.g., Wigler, M et al. (1980) Proc. Natl. Acad. Sci. 77-3567-3570- 

Colbere-Garapin, F. et a, (1981) J. Mo.. Biol. .50.-.-.4; and Murry,^.) Additional selectable 
genes have been described, e.g., upB and hisD, which alter cellular requirements for metabolites 
(See, e.g., Hartman, S.C. and R.C. Mulligan (1988) Proc. Nad. Acad. Sci. 85:8047-8051.) Visible 
markers, e.g., anthocyanins, green fluorescent proteins (GFP) (Clontech, Palo Alto CA) B 
15 glucuronidase and its substrate B-D-g,ucuronoside, or luciferase and its substrate luciferin may be 
used. These markers can be used not only to identify transformants, but also to quantify the 
amount of transient or stable protein expression attributable to a specific vector system (See e g 
Rhodes, CA. et al. (1995) Methods Mol. Biol. 55:121-131.) 

Although the presence/absence of marker gene expression suggests that the gene of 
20 .merest ,s also present, the presence and expression of the gene may need to be confirmed For 
example, ,f the sequence encoding ScRM is inserted within a marker gene sequence, transformed 
cells contammg sequences encoding ScRM can be identified by the absence of marker gene 
funcfon. Alternatively, a marker gene can be placed in tandem with a sequence encoding ScRM 
under the control of a single promote, Express.on of the marker gene in response to induction or 
25 selection usually indicates expression of the tandem gene as well. 

In general, host cells that contain the nucleic acid sequence encoding ScRM and that 
express ScRM may be identified by a variety of procedures known to those of ski., in the art 
These procedures include, but are not limited to, DNA-DNA or DNA-RNA hybridizations PGR 
amphficat.on, and protein bioassay or immunoassay techniques which include membrane 
30 solunon, or chip based technologies for the detection and/or quantification of nucleic acid or 
protein sequences. 

Immunological methods for detecting and measuring the expression of ScRM using either 
specfic polyclonal or monoclonal antibodies are known in the art. Examples of such techniques 
mclude enzyme-linked immunosorbent assays (ELISAs), radioimmunoassays (RIAs) and 
35 fluorescence activated eel, sorting (FACS). A two-site, monoclonal-based immunoassay utilizing 
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monoclonal antibodies reactive to two non- interfering epitopes on ScRM is preferred, but a 
competitive binding assay may be employed. These and other assays are well known in the art. 
(See, e.g., Hampton, R. et al. (1990) Serological Methods, a Laboratory Manual . APS Press, St 
Paul, MM, Section IV; Coligan, J. E. et al. (1997 and periodic supplements) Current Protocol*; in 
5 Immunology. Greene Pub. Associates and Wiley-Interscience, New York, NY; and Maddox, D.E. 
et al. (1983) J. Exp. Med. 158:1211-1216). 

A wide variety of labels and conjugation techniques are known by those skilled in the art 
and may be used in various nucleic acid and amino acid assays. Means for producing labeled 
hybridization or PCR probes for detecting sequences related to polynucleotides encoding ScRM 
0 include oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled 
nucleotide. Alternatively, the sequences encoding ScRM, or any fragments thereof, may be 
cloned into a vector for the production of an mRNA probe. Such vectors are known in the art, are 
commercially available, and may be used to synthesize RNA probes in vitro by addition of an 
appropriate RNA polymerase such as T7, T3, or SP6 and labeled nucleotides. These procedures 
5 may be conducted using a variety of commercially available kits, such as those provided by 
Pharmacia & Upjohn (Kalamazoo, Ml), Promega (Madison, WI), and U.S. Biochemical Corp. 
(Cleveland, OH). Suitable reporter molecules or labels which may be used for ease of detection 
include radionuclides, enzymes, fluorescent, chemiiuminescent, or chromogenic agents, as well as 
substrates, cofactors, inhibitors, magnetic particles, and the like. 

Host cells transformed with nucleotide sequences encoding ScRM may be cultured under 
conditions suitable for the expression and recovery of the protein from cell culture. The protein 
produced by a transformed cell may be secreted or retained intracellularly depending on the 
sequence and/or the vector used. As will be understood by those of skill in the art, expression 
vectors containing polynucleotides which encode ScRM may be designed to contain signal 
sequences which direct secretion of ScRM through a prokaryotic or eukaryotic cell membrane. 

In addition, a host cell strain may be chosen for its ability to modulate expression of the 
inserted sequences or to process the expressed protein in the desired fashion. Such modifications 
of the polypeptide include, but are not limited to, acetylation, carboxylation, giycosylation, 
phosphorylation, lipidation, and acylation. Post-translational processing which cleaves a "prepro" 
form of the protein may also be used to specify protein targeting, folding, and/or activity. 
Different host cells which have specific cellular machinery and characteristic mechanisms for 
post-translational activities (e.g., CHO, HeLa, MDCK, HEK293, and WI38), are available from 
the American Type Culture Collection (ATCC, Bethesda, MD) and may be chosen to ensure the 
correct modification and processing of the foreign protein. 

In another embodiment of the invention, natural, modified, or recombinant nucleic acid 
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Chemical and structural similarity exists between ScRM-2 and alcohol/ribitol 
dehydrogenase from C elegans (GI 2731377). In addition, ScRM-2 is expressed in tissues 
associated with cell proliferation and inflammation. Therefore, ScRM-2 appears to play a role in 
cell proliferative and immune disorders. 
5 Therefore, in one embodiment, ScRM or a fragment or derivative thereof may be 

administered to a subject to treat or prevent a cell proliferative disorder. Such ceil proliferative 
disorders can include, but are not limited to, actinic keratosis, arteriosclerosis, atherosclerosis, 
bursitis, cirrhosis, hepatitis, mixed connective tissue disease (MCTD), myelofibrosis, paroxysmal 
nocturnal hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythemia, and cancers 
10 including adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, 
and, in particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, 
gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, 
parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus. 

In another embodiment, a vector capable of expressing ScRM or a fragment or derivative 
15 thereof may be administered to a subject to treat or prevent a cell proliferative disorder including, 
but not limited to, those described above. 

In a further embodiment, a pharmaceutical composition comprising a substantially 
purified ScRM in conjunction with a suitable pharmaceutical carrier may be administered to a 
subject to treat or prevent a cell proliferative disorder including, but not limited to, those provided 
20 above. 

In still another embodiment, an agonist which modulates the activity of ScRM may be 
administered to a subject to treat or prevent a cell proliferative disorder including, but not limited 
to, those listed above. 

In another embodiment, ScRM or a fragment or derivative thereof may be administered to 
25 a subject to treat or prevent an immune disorder. Such immune disorders can include, but are not 
limited to, acquired immunodeficiency syndrome (AIDS), Addison's disease, adult respiratory 
distress syndrome, allergies, ankylosing spondylitis, amyloidosis, anemia, asthma, atherosclerosis, 
autoimmune hemolytic anemia, autoimmune thyroiditis, bronchitis, cholecystitis, contact 
dermatitis, Crohn's disease, atopic dermatitis, dermatomyositis, diabetes meliitus, emphysema, 
30 episodic lymphopenia with lymphocytotoxins, erythroblastosis fetalis, erythema nodosum, 
atrophic gastritis, glomerulonephritis, Goodpasture's syndrome, gout, Graves' disease, 
Hashimoto's thyroiditis, hypereosinophilia, irritable bowel syndrome, multiple sclerosis, 
myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis, osteoporosis, 
pancreatitis, polymyositis, psoriasis, Reiter's syndrome, rheumatoid arthritis, scleroderma, 
35 Sjogren's syndrome, systemic anaphylaxis, systemic lupus erythematosus, systemic sclerosis, 
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thrombocytopenic purpura, ulcerative colitis, uveitis, Werner syndrome, complications of cancer 
hemodialysis, and extracorporeal circulation, viral, bacterial, fungal, parasitic, protozoal, and 
helminthic infections, and trauma. 

In another embodiment, a vector capable of expressing ScRM or a fragment or derivative 
5 thereof may be administered to a subject to treat or prevent an .mmune disorder including, but not 
limited to, those described above. 

In a further embodiment, a pharmaceutical composition comprising a substantially 
punfied ScRM in conjunction with a suitable pharmaceutical carrier may be administered to a 
subject to treat or prevent an immune disorder including, but no, limited to, those provided above 
'0 In sull another embodiment, an agonist which modulates the activity of ScRM may be 

adm.mstered to a subject to treat or prevent an immune disorder including, but not limited to, those 
listed above. 

In other embodiments, any of the proteins, antagonists, antibodies, agonists 
complementary sequences, or vectors of the invention may be administered in combination with 
. 5 other appropriate therapeutic agents. Selection of the appropriate agents for use in combination 
therapy may be made by one of ordinary skill in the art, according to conventional pharmaceutical 
pnncples. The combination of therapeutic agents may act synergistica.ly to effect the treatment 
or prevention of the various disorders described above. Using this approach, one may be able to 
ach.eve therapeutic efficacy with lower dosages of each agent, thus reducing the potential for 
20 adverse side effects. 

An antagonist of ScRM may be produced using methods which are generally known in the 
art. In pamcular, purified ScRM may be used to produce antibodies or to screen libraries of 
Pharmaceutical agents to identify those which specially bind ScRM. Antibodies to ScRM may 
also be generated using methods that are well known in the art. Such antibodies may include but 
25 are not hm.ted to, polyclonal, monoclonal, chimeric, and single chain antibodies, Fab fragments 
and fragments produced by a Fab expression library. Neutralizing antibodies (i.e., those which ' 
mh.b.t d.mer formation) are especially preferred for therapeutic use. 

For the production of polyclonal antibodies, various hosts including goats, rabbits rats 
m,ce, humans, and others may be immunized by injection with ScRM or with any fragment or 
30 ohgopeptide thereof which has immunogenic properties. Rats and mice are preferred hosts for 
downstream applications involving monocional antibody production. Depending on the host 
spec.es, vanous adjuvants may be used to increase immunological response. Such adjuvants 
■nclude, but are not limited to, Freund's, mineral gels such as aluminum hydroxide, and surface 
acuve substances such as lyso.ecithin, pluronic po.yo.s, po.yanions, peptides, oil emulsions, KLH 
35 and d.n.trophenol. Among adjuvants used in humans. BCG (bacilli Calmette-Guerin) and 
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Corvneba cterium parvum are especially preferable. (For review of methods for antibody 
production and analysis, see, e.g., Harlow, E. and Lane, D. (1988) Antibodies: A Laboratory 
Manual , Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y.) 

It is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to 
5 ScRM have an amino acid sequence consisting of at least about 5 amino acids, and, more 

preferably, of at least about 14 amino acids. It is also preferable that these oligopeptides, peptides, 
or fragments are identical to a portion of the amino acid sequence of the natural protein and 
contain the entire amino acid sequence of a small, naturally occurring molecule. Short stretches of 
ScRM amino acids may be fused with those of another protein, such as KLH, and antibodies to the 
10 chimeric molecule may be produced. 

Monoclonal antibodies to ScRM may be prepared using any technique which provides for 
the production of antibody molecules by continuous cell lines in culture. These include, but are 
not limited to, the hybridoma technique, the human B-cell hybridoma technique, and the EBV- 
hybridoma technique. (See, e.g., Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al. 
15 (1985) J. Immunol. Methods 81:31-42; Cote, R.J. et al. (1983) Proc. Natl. Acad. Sci. 
80:2026-2030; and Cole, S.P. et al. (1984) Mol. Cell Biol. 62:109-120.) 

In addition, techniques developed for the production of "chimeric antibodies," such as the 
splicing of mouse antibody genes to human antibody genes to obtain a molecule with appropriate 
antigen specificity and biological activity, can be used. (See, e.g., Morrison, S.L. et al. (1984) 
20 Proc. Natl. Acad. Sci. 8 1 :685 1-6855; Neuberger, M.S. et al. (1984) Nature 3 1 2:604-608; and 
Takeda, S. et al. (1985) Nature 3 14:452-454.) Alternatively, techniques described for the 
production of single chain antibodies may be adapted, using methods known in the art, to produce 
ScRM-speciflc single chain antibodies. Antibodies with related specificity, but of distinct 
idiotypic composition, may be generated by chain shuffling from random combinatorial 
25 immunoglobulin libraries. (See, e.g.. Burton D.R. (1991 ) Proc. Natl. Acad. Sci. 88:10134-10137.) 
Antibodies may also be produced by inducing in vivo production in the lymphocyte 
population or by screening immunoglobulin libraries or panels of highly specific binding reagents 
as disclosed in the literature. (See, e.g., Orlandi, R. et al. (1989) Proc. Natl. Acad. Sci. 86: 
3833-3837; and Winter, G. et al. ( 1991 ) Nature 349:293-299.) 
30 Antibody fragments which contain specific binding sites for ScRM may also be generated. 

For example, such fragments include, but are not limited to, F(ab')2 fragments produced by 
pepsin digestion of the antibody molecule and Fab fragments generated by reducing the disulfide 
bridges of the F(ab')2 fragments. Alternatively, Fab expression libraries may be constructed to 
allow rapid and easy identification of monoclonal Fab fragments with the desired specificity. 
35 (See, e.g., Huse, W.D. et al. ( 1 989) Science 246: 1 275- 1 28 1 .) 

-27- 



CID: <WO 0004135A2_I_> 



WO 00/04135 



PCT/US99/16164 



Various immunoassays may be used for screening to identify antibodies having the 
desired specificity and minimal cross-reactivity. Numerous protocols for competitive binding or 
.mmunoradiometric assays using either polyclonal or monoclonal antibodies with established 
specificities are well known in the art. Such immunoassays typically involve the measurement of 
5 complex formation between ScRM and its specific antibody. A two-site, monoclonal-based 
.mmunoassay utilizing monoclonal antibodies reactive to two non-interfering ScRM epitopes is 
preferred, but a competitive binding assay may also be employed. (Maddox, sunra.) 

Various methods such as Scatchard analysis in conjunction with radioimmunoassay 
techmques may be used to assess the affinity of antibodies for ScRM. Affinity is expressed as an 
1 0 association constant, K„ which is defined as the molar concentration of ScRM-antibod V complex 
d.v.ded by the molar concentrations of free antigen and free antibody under equilibrium 
conditions. The K a determined for a preparation of polyclonal antibodies, which are 
heterogeneous in their affinities for multiple ScRM epitopes, represents the averaee affinity or 
av.d.ry, of the antibodies for ScRM. The K, determined for a preparation of monoclonal 
.5 ant.bod.es, which are monospec.fic for a particular ScRM epitope, represents a true measure of 
affinity. H.gh-affinhy antibody preparations with K, ranging from about 1 0' to 1 0- L/mole are 
preferred for use in immunoassays in which the ScRM-antibody complex must withstand rigorous 
man.pulat.ons. Low-affinity antibody preparat.ons with K, ranging from about 10* to 10' L/mo.e 
are preferred for use in immunopurification and similar procedures which ultimately require 
20 Association of ScRM, preferably in active form, from the antibody. (Catty, D. (1988) Antibodies 
Volume I: A Practical Ap proach, IRL Press, Washington, D. C, and Liddell, J. E. and Cryer A 
(1991) A Practical Guide to Mnnnrlnml Antihnrli, ;, John Wiley & Sons, New York, NY.) 

The titre and avidity of polyclonal antibody preparat.ons may be further evaluated to 
determine the quality and suitability of such preparations for certain downstream applications For 
25 example, a polyc.onal antibody preparation containing at least 1-2 mg specific antibodv/ml 

preferably 5-10 mg specific antibody/ml, is preferred for use in procedures requiring precipitation 
of ScRM-an„body complexes. Procedures for evaluating antibody specificity, titer, and avidity 
and gu.de.ines for antibody quality and usage in various applications, are generally available. ' 
(See, e.g., Catty, supra, and Coligan et al. supra .) 
30 I„ another embodiment of the invention, the polynucleotides encoding ScRM or any 

fragment or complement thereof, may be used for therapeutic purposes. In one aspect the 
complement of the polynucleotide encoding ScRM may be used in situations in which it would be 
des.rab.e to block the transcription of the mRNA. In particular, cells may be transformed with 
sequences complementary to polynucleotides encoding ScRM. Thus, complementary molecules 
35 or fragments may be used to modulate ScRM activity, or to achieve regulation of gene function 
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Such technology is now well known in the art, and sense or antisense oligonucleotides or larger 
fragments can be designed from various locations along the coding or control regions of sequences 
encoding ScRM. 

Expression vectors derived from retroviruses, adenoviruses, or herpes or vaccinia viruses, 
5 or from various bacterial plasmids, may be used for delivery of nucleotide sequences to the 

targeted organ, tissue, or cell population. Methods which are well known to those skilled in the art 
can be used to construct vectors to express nucleic acid sequences complementary to the 
polynucleotides encoding ScRM. (See, e.g., Sam brook, supra ; and Ausubei, sup_ra.) 

Genes encoding ScRM can be turned off by transforming a cell or tissue with expression 
10 vectors which express high levels of a polynucleotide, or fragment thereof, encoding ScRM. Such 
constructs may be used to introduce untranslatable sense or antisense sequences into a cell. Even 
in the absence of integration into the DNA, such vectors may continue to transcribe RNA 
molecules until they are disabled by endogenous nucleases. Transient expression may last for a 
month or more with a non-replicating vector, and may last even longer if appropriate replication 
15 elements are pan of the vector system. 

As mentioned above, modifications of gene expression can be obtained by designing 
complementary sequences or antisense molecules (DNA, RNA, or PNA) to the control, 5\ or 
regulatory regions of the gene encoding ScRM. Oligonucleotides derived from the transcription 
initiation site, e.g., between about positions -10 and +10 from the start site, are preferred. 
20 Similarly, inhibition can be achieved using triple helix base-pairing methodology. Triple helix 
pairing is useful because it causes inhibition of the ability of the double helix to open sufficiently 
for the binding of polymerases, transcription factors, or regulatory molecules. Recent therapeutic 
advances using triplex DNA have been described in the literature. (See, e.g., Gee, J.E. et al. 
(1994) in Hubcr, B.E. and B.I. Carr, Molecular and Immunologic Approaches . Futura Publishing 
25 Co., Mt. Kisco, NY, pp. 163-177.) A complementary sequence or antisense molecule may also be 
designed to block translation of mRNA by preventing the transcript from binding to ribosomes. 

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage 
of RNA. The mechanism of ribozyme action involves sequence-specific hybridization of the 
ribozyme molecule to complementary target RNA, followed by endonucleolytic cleavage. For 
30 example, engineered hammerhead motif ribozyme molecules may specifically and efficiently 
catalyze endonucleolytic cleavage of sequences encoding ScRM. 

Specific ribozyme cleavage sites within any potential RNA target are initially identified by 
scanning the target molecule for ribozyme cleavage sites, including the following sequences: 
GUA, GUU, and GUC. Once identified, short RNA sequences of between 15 and 20 
35 ribonucleotides, corresponding to the region of the target gene containing the cleavage site, may 
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be evaluated for secondary structural features which may render the oligonucleotide inoperable. 
The suitability of candidate targets may also be evaluated by testing accessibility to hybridization 
with complementary oligonucleotides using ribonuclease protection assays. 

Complementary ribonucleic acid molecules and ribozymes of the invention may be 
5 prepared by any method known in the art for the synthesis of nucleic acid molecules. These 
include techniques for chemically synthesizing oligonucleotides such as solid phase 
phosphoramidite chemical synthesis. Alternatively, RNA molecules may be generated by 
invhro and jnviyo transcription of DNA sequences encoding ScRM. Such DNA sequences may 
be incorporated into a wide variety of vectors with suitable RNA polymerase promoters such as 
10 T7 or SP6. Alternatively, these cDNA constructs that synthesize complementary RNA, 
constitutively or inducibly, can be introduced into cell lines, cells, or tissues. 

RNA molecules may be modified to increase intracellular stability and half-life. Possible 
modifications include, but are not limited to, the add.tion of flankmg sequences at the 5' and/or 3' 
ends of the molecule, or the use of phosphorothioate or 2' O-methyl rather than phosphodiesterase 
15 hnkages within the backbone of the molecule. This concept is inherent in the production of PNAs 
and can be extended in all of these molecules by the inclusion of nontraditional bases such as 
inosine, queosine, and wybutosine, as well as acetyl-, methyl-, thio-, and similarly modified forms 
of adenine, cytidine. guanine, thymine, and uridine which are not as easily recognized by 
endogenous endonucleases. 
20 Many methods for introducing vectors into cells or tissues are available and equally 

suitable for use injdyo, mvitro, and exviyo. For ex^yo therapy, vectors may be introduced into 
stem cells taken from the patient and clonally propagated for autologous transplant back into that 
same patient. Delivery by transfection, by liposome injections, or by polycationic amino polymers 
may be achieved using methods which are well known in the art. (See, e.g., Goldman, C.K. et al. 
25 ( 1 997) Nature Biotechnology 1 5:462-466.) 

Any of the therapeutic methods described above may be applied to any subject in need of 
such therapy, including, for example, mammals such as dogs, cats, cows, horses, rabbits, 
monkeys, and most preferably, humans. 

An additional embodiment of the invention relates to the administration of a 
30 pharmaceutical or sterile composition, in conjunction with a pharmaceutical ly acceptable carrier 
for any of the therapeutic effects discussed above. Such pharmaceutical compositions may consist 
of ScRM, antibodies to ScRM. and mimetics, agonists, antagonists, or inhibitors of ScRM. The 
compositions may be administered alone or in combination with at least one other agent, such as a 
stabilizing compound, which may be administered in any sterile, biocompatible pharmaceutical 
35 carrier including, but not limited to, saline, buffered saline, dextrose, and water. The compositions 
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may be administered to a patient alone 7 or in combination with other agents, drugs, or hormones. 

The pharmaceutical compositions utilized in this invention may be administered by any 
number of routes including, but not limited to, oral, intravenous, intramuscular, intra-arterial, 
intramedullary, intrathecal, intraventricular, transdermal, subcutaneous, intraperitoneal, intranasal, 
5 enteral, topical, sublingual, or rectal means. 

In addition to the active ingredients, these pharmaceutical compositions may contain 
suitable pharmaceutical ly-acceptable carriers comprising excipients and auxiliaries which 
facilitate processing of the active compounds into preparations which can be used 
pharmaceutical^. Further details on techniques for formulation and administration may be found 
10 in the latest edition of Remington's Pharmaceutical Sciences (Maack Publishing Co., Easton, PA). 
Pharmaceutical compositions for oral administration can be formulated using 
pharmaceutical^ acceptable carriers well known in the art in dosages suitable for oral 
administration. Such carriers enable the pharmaceutical compositions to be formulated as 'tablets? 
pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the like, for ingestion by 
15 the patient. 

Pharmaceutical preparations for oral use can be obtained through combining active 
compounds with solid excipient and processing the resultant mixture of granules (optionally, after 
grinding) to obtain tablets or dragee cores. Suitable auxiliaries can be added, if desired. Suitable 
excipients include carbohydrate or protein fillers, such as sugars, including lactose, sucrose, 
20 mannitol, and sorbitol; starch from corn, wheat, rice, potato, or other plants; cellulose, such as 
methyl cellulose, hydroxypropylmethyl-cellulose, or sodium carboxymethylcellulose; gums, 
including arabic and tragacanth; and proteins, such as gelatin and collagen. If desired, 
disintegrating or solubilizing agents may be added, such as the cross-linked polyvinyl pyrrolidone, 
agar, and alginic acid or a salt thereof, such as sodium alginate. 
25 Dragee cores may be used in conjunction with suitable coatings, such as concentrated 

sugar solutions, which may also contain gum arabic, talc, polyvinylpyrrolidone, carbopol gel, 
polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents or 
solvent mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings for 
product identification or to characterize the quantity of active compound, i.e., dosage. 
30 Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a coating, such as glycerol or sorbitol. 
Push-fit capsules can contain active ingredients mixed with fillers or binders, such as lactose or 
starches, lubricants, such as talc or magnesium stearate, and, optionally, stabilizers. In soft 
capsules, the active compounds may be dissolved or suspended in suitable liquids, such as fatty 
35 oils, liquid, or liquid polyethylene glycol with or without stabilizers. 
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Pharmaceutical formulations suitable for parenteral administration may be formulated in 
aqueous solutions, preferably in physiologically compatible buffers such as Hanks, solution 
Ringer's solution, or physiologically buffered saline. Aqueous injection suspensions may contain 
substances which increase the viscosity of the suspension, such as sodium carboxymethyl 
5 cellulose, sorbitol, or dextran. Additionally, suspensions of the active compounds may be 

prepared as appropnate oi.y injection suspension, Suitable lipophilic solvents or vehicles include 
fatty o„s, such as sesame oil, or synthetic fatty acid esters, such as ethy, o.eate, triglycerides or 
liposome,. Non-hpidpolycationic amino polymers may also be used for delivery. Optionally the 
suspense may also contain suitable stabilizers or agents to increase the solubility of the 
.0 compounds and allow for the preparation of highly concentrated solutions. 

For topical or nasal administration, penetrants appropriate to the particular barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art 

The pharmaceutical compositions of the present invention may be manufactured in a 
manner that is known i„ the art. e.g., by means of conventional mixing, dissolving, granulating 
dragee-making, levigating, emulsifying, encapsulating, entrapping, or lyophilizing processes ' 

The pharmaceutical composition may be provided as a salt and can be formed with many 
acds, mcluding bu, not limited to, hydrochloric, su.furic, acetic, lactic, tartaric, malic and 
succmc acid. Salts tend to be more soluble in aqueous or other protonic solvents than are the 
correspond^ free base forms. In other cases, the preferred preparation may be a lyophi.ized 
powder which may contain any or all of the following: I mM to 50 mM histidine 0 ,%to2% 
sucrose, and 2% to 7% mannitol, at a pH range of 4.5 to 5.5, that is combined with buffer prior to 

After pharmaceutical compos.tions have been prepared, they can be placed in an 

appropnate contamer and labeled for treatment of an indicated conditio. For administration of 

ScRM. such labeling would include amount, frequency, and method of administration 

Pharmaceutical compositions suitable for use in the invention include compositions 

wherem the active ingredients are contained in an effective amount to achieve the intended 

purpose. The determination of an effective dose is we,, within the capability of those skilled in the 
art. 

For any compound, the therapeutica„y effective dose can be estimated initiaUy either in 
ce„ culture assays, e.g., of neoplastic cells or in animal models such as mice, rats, rabbits, dogs or 
P.gs- An amma, model may also be used to determine the appropriate concentration range and ' 
route of administration. Such information can then be used to determine useful doses and routes 
for administration in humans. 



art. 
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ScRM or fragments thereof, antibodies of ScRM, and agonists, antagonists or inhibitors of ScRM, 
which ameliorates the symptoms or condition. Therapeutic efficacy and toxicity may be 
determined by standard pharmaceutical procedures in cell cultures or with experimental animals, 
such as by calculating the ED 50 (the dose therapeutically effective in 50% of the population) or 
5 LD 50 (the dose lethal to 50% of the population) statistics. The dose ratio of therapeutic to toxic 
effects is the therapeutic index, and it can be expressed as the ED 50 /LD 50 ratio. Pharmaceutical 
compositions which exhibit large therapeutic indices are preferred. The data obtained from cell 
culture assays and animal studies are used to formulate a range of dosage for human use. The 
dosage contained in such compositions is preferably within a range of circulating concentrations 
10 that includes the ED 50 with little or no toxicity. The dosage varies within this range depending 
upon the dosage form employed, the sensitivity of the patient, and the route of administration. 

The exact dosage will be determined by the practitioner, in light of factors related to the 
subject requiring treatment. Dosage and administration are adjusted to provide sufficient levels of 
the active moiety or to maintain the desired effect. Factors which may be taken into account 
15 include the severity of the disease state, the general health of the subject, the age, weight, and 
gender of the subject, time and frequency of administration, drug combination(s), reaction 
sensitivities, and response to therapy. Long-acting pharmaceutical compositions may be 
administered every 3 to 4 days, every week, or biweekly depending on the half-life and clearance 
rate of the particular formulation. 
20 Normal dosage amounts may vary from about 0. 1 ^g to 100,000 /^g, up to a total dose of 

about ! gram, depending upon the route of administration. Guidance as to particular dosages and 
methods of delivery is provided in the literature and generally available to practitioners in the art. 
Those skilled in the art will employ different formulations for nucleotides than for proteins or their 
inhibitors. Similarly, delivery of polynucleotides or polypeptides will be specific to particular 
25 cells, conditions, locations, etc. 

DIAGNOSTICS 

In another embodiment, antibodies which specifically bind ScRM may be used for the 
diagnosis of disorders characterized by expression of ScRM, or in assays to monitor patients being 

30 treated with ScRM or agonists, antagonists, or inhibitors of ScRM. Antibodies useful for 

diagnostic purposes may be prepared in the same manner as described above for therapeutics. 
Diagnostic assays for ScRM include methods which utilize the antibody and a label to detect 
ScRM in human body fluids or in extracts of cells or tissues. The antibodies may be used with or 
without modification, and may be labeled by covalent or non-covalent attachment of a reporter 

35 molecule. A wide variety of reporter molecules, several of which are described above, are known 
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in the art and may be used. 

A varies of protocols for mtuuuring ScRM, including ELISAs. RIAs, and FACS are 
known ,„ *. an Md provide , basis for d . agnos . ng a|[ered ^ abno[ma| ^ ^ ^ • 

expmaston Norma, or standard v„ues for ScRM expression are esrablishet, by combining body 

si or r m *■ from nonnai n " mma,ian subjecK - pref - bi ^ -* 

ScRM under cond.rions suitable fo, complex fotmarion The a m o„m of srandard complex 
formation may „e quantised by various methods, preferably by ^metric means. Quantities of 
ScRM expressed ,„ subject, control and disease samples from bi opsied .issues are compared with 
.he standard vaines. Deviation between s.andard and suhjec, va.ues estahhshes .he parameters for 
10 diagnosing disease. 

In another e m bodi m ent of the invention, the polynuc.eotides encoding ScRM may be used 
for d,a g nostic purposes. The polynucleotides which may be used include O.igonucleotide 
sequences, complementary RNA and DNA .oiecu.es. and PNAs. The polynucleotides may be 
used to detect and q uantitate gene expression in biopsied tissues in which expression of ScRM 
may be coated with disease. The diagnostic assay may be used to determine absence 
presence, and excess expression of ScRM, and to monitor relation of ScRM levels during 
therapeutic intervention. 

In one .spec,, hybridization wi.h PCR prohes which are capable of detecting 
polvnucleoride sequences, including genomic sequences, encoding ScRM or close.y rela.ed 
20 molecules may be used ,o identify nucleic acid sequences which encode ScRM. The specified, of 
he probe whether i, is made from a highly specific region, e.g., me , regulatory region, „ r from . 
less specfic reg.on, e.g., a conserved motif, and ,he stringency of the hybridization or 
amphtication (maxima,, high, intermediate, or low,, win determine wheIherthe pro „ e 
only naturally occurring seq „„„ s e „ codi „ e ScRM ^ ^.^ ^ ^ 

Probes may also he used for me dut.ctton of rula.ed sequences, and should preferahly 
have a, lea, 50% sequence identity to any of the ScRM encoding sequences. The hyhrid.zation 

sToTn noT^' imm "°" ™ y * " RNA ^ de " Ved f '°™ - of 
SEQ ,0 NO,. SEQ ,D NO:d, or mam ge „omio sequences i„c, u di„ g promo.ers, enhancers, and 
introns of the ScRM gene. 

3« Means for producing specific hyttridization prohes for DNAs encoding ScRM include the 

clontng of polynucleotide sequences encoding ScRM o, ScRM derivatives into vecrors for ,he 
production of m RNA probes. Such vectors are Known ,„ „ e art, are commetcia.ly available, and 
may he ttsed to synthesize RNA prohes n* b y means of tite , dd i,i on o(Ae appropri . JK ^ 
poiymerases and the appropriate labeled nucleotide, Hybridization probes may be labeled by a 
vartery of reporter groups, for example, by radionuclides such as »P or »S, or by enzymatic labels, 
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such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the like. 

Polynucleotide sequences encoding ScRM may be used for the diagnosis of a disorder 
associated with expression of ScRM. Examples of such a disorder include, but are not limited to, 
cell proliferative disorders such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, 
5 cirrhosis, hepatitis, mixed connective tissue disease (MCTD), myelofibrosis, paroxysmal nocturnal 
hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythemia, and cancers including 
adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in 
particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall 
bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, 
10 parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus; and 
immune disorders such as acquired immunodeficiency syndrome (AIDS), Addison's disease, adult 
respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis, anemia, asthma, 
atherosclerosis, autoimmune hemolytic anemia, autoimmune thyroiditis, bronchitis, cholecystitis, 
contact dermatitis, Crohn's disease, atopic dermatitis, dermatomyositis, diabetes mellitus. 
15 emphysema, episodic lymphopenia with lymphocytotoxins. erythroblastosis fetalis, erythema 
nodosum, atrophic gastritis, glomerulonephritis, Goodpasture's syndrome, gout, Graves' disease, 
Hashimoto's thyroiditis, hypereosinophilia, irritable bowel syndrome, multiple sclerosis, 
myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis, osteoporosis, 
pancreatitis, polymyositis, psoriasis, Reiter's syndrome, rheumatoid arthritis, scleroderma, 
20 Sjogren's syndrome, systemic anaphylaxis, systemic lupus erythematosus, systemic sclerosis, 
thrombocytopenic purpura, ulcerative colitis, uveitis, Werner syndrome, complications of cancer, 
hemodialysis, and extracorporeal circulation, viral, bacterial, fungal, parasitic, protozoal, and 
helminthic infections, and trauma. The polynucleotide sequences encoding ScRM may be used in 
Southern or Northern analysis, dot blot, or other membrane-based technologies; in PCR 
25 technologies; in dipstick, pin, and ELISA assays; and in microarrays utilizing fluids or tissues 

from patients to detect altered ScRM expression. Such qualitative or quantitative methods are well 
known in the art. 

In a particular aspect, the nucleotide sequences encoding ScRM may be useful in assays 
that detect the presence of associated disorders, particularly those mentioned above. The 

30 nucleotide sequences encoding ScRM may be labeled by standard methods and added to a fluid or 
tissue sample from a patient under conditions suitable for the formation of hybridization 
complexes. After a suitable incubation period, the sample is washed and the signal is quantitated 
and compared with a standard value. If the amount of signal in the patient sample is significantly 
altered in comparison to a control sample then the presence of altered levels of nucleotide 

35 sequences encoding ScRM in the sample indicates the presence of the associated disorder. Such 
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assays may a.so be used «o evaiuate the efficacy of a particular therapeutic treatment regunen in 
an.mal studies, in clinical trials, or to monitor the treatment of an individual patient 

In order to provide a basis for the diagnosis of a disorder associated with expression of 
ScRM, a norma, or standard profile for expression is established. This may be accomplished by 
combming body fluids or eel, extracts taken from norma, subjects, either ammal or human with a 
sequence, or a fragment thereof, encoding ScRM, under conditions suitable for hybridization or 
ampliation. Standard hybridization may be quantified by companng the values obtained from 
norma, subjects with values from an experiment in which a known amount of a substantially 
punfied polynuCeotide is used. Standard values obtained in this manner may be compared with 
values obtained from samples from patients who are symptomatic for a disorder. Deviation from 
standard values is used to establish the presence of a disorder. 

Once the presence of a disorder is established and a treatment protocol is initiated 
hybnd.zation assays may be repeated on a regular bas.s to determine if the ,eve, of expression in 
the pat.ent begins to approbate that which is observed in the norma, subject. The results 
.5 obtamed from successive assays may be used to show the efficacy of treatment over a period 
ranging from several days to months. 

With respect to cancer, the presence of a relative.y high amount of transcript in biopsied 
fssue from an individua, may indicate a predisposition for the deveiopment of the disease, or may 
prov.de a means for detecting the disease prior to the appearance of actua, clinical symptoms A 
-0 more definitive diagnosis of this type may allow health professionals to employ preventative " 
measures or aggressive treatment earlier thereby preventing the development or further 
progression of the cancer. 

Additional d,agnostic uses for ohgonucieotides designed from the sequences encoding 
ScRM may involve the use of PGR. These oligomers may be chemical.y synthesized, generated 
enzymatically, or produced mvitro. Oligomers wi„ preferab.y contain a fragment of a 
polynucleotide encoding ScRM, or a fragment of a polynuCeotide complementary to the 
polynuCeotide encoding ScRM, and wil, be employed under optimized conditions for 
■dentification of a specific gene or condition. Oligomers may a.so be employed under ,ess 
stnngent conditions for detection or quantitation of closely related DNA or RNA sequences 

Methods which may also be used to quantitate the expression of ScRM include 
rad,olabel,ng or biotiny.ating nucleotides, coamplification of a control nucleic acid and 
.mediating results from standard curves. (See, e.g., Melby, P.C. et al. (1993) J. ,mmuno. 
Methods .59:235-244; and Duplaa, C. et al. (1993) Anal. Biochem. 229-236.) The speed of 
quotation of multiple samp.es may be accelerated by running the assay in an ELISA format 
where the oligomer of interest is presented in various dilutions and a spectrophotometry or 



-36- 



>CID. <WO O0O4135A2_l_> 



WO 00/04135 PCT/US99/16164 



colorimetric response gives rapid quantitation. 

In further embodiments, oligonucleotides or longer fragments derived from any of the 
polynucleotide sequences described herein may be used as targets in a microarray. The 
microarray can be used to monitor the expression level of large numbers of genes simultaneously 
5 and to identify genetic variants, mutations, and polymorphisms. This information may be used to 
determine gene function, to understand the genetic basis of a disorder, to diagnose a disorder, and 
to develop and monitor the activities of therapeutic agents. 

Microarrays may be prepared, used, and analyzed using methods known in the art. (See, 
e.g., Brennan, T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Natl. 
10 Acad. Sci. 93:10614-10619; Baldeschweiler et al. (1995) PCT application W095/251 116; Shalon, 
D. et al. (1995) PCT application WO95/35505; Heller, R.A. et al. (1997) Proc. Natl. Acad. Sci. 
94:2150-2155; and Heller, M.J. et al. (1997) U.S. Patent No. 5,605,662.) 

In another embodiment of the invention, nucleic acid sequences encoding ScRM may be 
used to generate hybridization probes useful in mapping the naturally occurring genomic 
15 sequence. The sequences may be mapped to a particular chromosome, to a specific region of a 
chromosome, or to artificial chromosome constructions, e.g., human artificial chromosomes 
(HACs), yeast artificial chromosomes (YACs), bacterial artificial chromosomes (BACs), bacterial 
PI constructions, or single chromosome cDNA libraries. (See, e.g., Price, CM. (1993) Blood 
Rev. 7: 1 27- 1 34; and Trask, BJ. (1991 ) Trends Genet. 7: 1 49- 1 54.) 
20 Fluorescent in situ hybridization (FISH) may be correlated with other physical 

chromosome mapping techniques and genetic map data. (See, e.g., Heinz-UIrich, et al. (1995) in 
Meyers, R.A. (ed.) Molecular Biology and Biotechnology . VCH Publishers New York, NY, pp. 
965-968.) Examples of genetic map data can be found in various scientific journals or at the 
Online Mendelian Inheritance in Man (OMIM) site. Correlation between the location of the gene 
25 encoding ScRM on a physical chromosomal map and a specific disorder, or a predisposition to a 
specific disorder, may help define the region of DNA associated with that disorder. The 
nucleotide sequences of the invention may be used to detect differences in gene sequences among 
normal, carrier, and affected individuals. 

In situ hybridization of chromosomal preparations and physical mapping techniques, such 
30 as linkage analysis using established chromosomal markers, may be used for extending genetic 
maps. Often the placement of a gene on the chromosome of another mammalian species, such as 
mouse, may reveal associated markers even if the number or arm of a particular human 
chromosome is not known. New sequences can be assigned to chromosomal arms by physical 
mapping. This provides valuable information to investigators searching for disease genes using 
35 positional cloning or other gene discovery techniques. Once the disease or syndrome has been 
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crudely localized by genetic .inkage to a particular genomic region, e.g., ataxia-telangiectasia to 
1 lq22-23, any sequences mapping to that area may represent associated or regulatory genes for 
further mvestigation. (See, e.g., Gatti, R.A. e, al. (1988) Nature 336:577-580.) The nucleotide 
sequence of the subject invention may also be used to detect differences in the chromosomal 
5 locat.on due to translocation, inversion, etc., among normal, carrier, or affected individuals 

In another embodiment of the invention, ScRM, its catalytic or immunogenic fragments 
or ohgopeptides thereof can be used for screening libraries of compounds in any of a variety of " 
drug screening techniques. The fragment employed in such screening may be free in solution 
affixed to a solid support, home on a cel. surface, or located intracellular^. The formation of' 
10 bmdmg complexes between ScRM and the agent being tested may be measured. 

Another technique for drug screening provides for high throughput screening of 
compounds having suitable binding affinity to the protein of interest. (See, e.g., Geysen et al 
(1984) PCT application WO84/03564.) In this method, large numbers of different small test 
compounds are synthesized on a solid substrate, such as plastic pins or some other surface The 
1 5 test compounds are reacted with ScRM, or fragments thereof, and washed. Bound ScRM is then 
detected by methods well known in the art. Purified ScRM can also be coated directly onto P ,ates 
for use ,„ the aforementioned drug screening techniques. Alternatively, non-neutralizing 
anubod.es can be used to capture the peptide and .mmobilize it on a solid support. 

In another embodiment, one may use competitive drug screening assays in which 
20 neutrahzing antibodies capable of binding ScRM specifically compete with a test compound for 
bmdmg ScRM. ,n this manner, antibodies can be used to detect the presence of any peptide which 
shares one or more antigenic determinants with ScRM. 

In additional embodiments, the nucleotide sequences which encode ScRM may be used in 
any molecular biology techniques that have yet to be developed, provided the new techniques rely 
on properties of nucleotide sequences that are currently known, including, bu, not limited to, such 
propert.es as the triplet genetic code and specific base pair interactions. 

Without further elaboration, it is believed that one skilled in the art can, using the 
preceding description, utilize the present invention to its fullest extent. The following preferred 
specfic embodiments are, therefore, to be construed as merely iUustrative, and not limitative of 
30 the remainder of the disclosure in any way whatsoever. 

The disclosures of all patents, applications, and publications mentioned above and below 
>n particular U.S. Ser. No. [Attorney Docket No. PF-0559 P], fi, ed July 16 , 1998 , are hereby ' 
expressly incorporated by reference. 
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EXAMPLES 

I. cDNA Library Construction 
LUNGNOT03 

The LUNGNOT03 cDNA library was constructed using RNA isolated from non-tumorous 
5 lung tissue removed from a 79 year old Caucasian male. Pathology for the associated tumor 
revealed a grade four carcinoma with Hiirthle cells that had metastasized from thyroid cancer. 
Patient history included a benign prostate neoplasm and atherosclerosis. 

OVARNOT03 

10 The OVARNOT03 cDNA library was constructed using RNA isolated from non-tumorous 

ovary tissue obtained from a 43 year old Caucasian female during fallopian tube and ovary 
removal. Pathology for the associated tumor tissue indicated grade two mucinous 
cystadenocarcinoma. Patient history included viral hepatitis, cerebrovascular disease, 
atherosclerosis and mitral valve disorder. Family history included atherosclerotic coronary artery 

15 disease, pancreatic cancer, stress reaction, cerebrovascular disease, breast cancer, and uterine 
cancer. 

LUNGNOT03 and OVARNOT03 

The frozen tissue was homogenized and lysed using a Brinkmann Homogenizer Polytron 
PT-3000 (Brinkmann Instruments, Westbury NJ). The lysate was centrifuged over a 5.7 M CsCi 

20 cushion using a Beckman SW28 rotor in a Beckman L8-70M Ultracentrifuge (Beckman 

Instruments) for 18 hours at 25,000 rpm at ambient temperature. The RNA was extracted with 
phenol chloroform at either pH 8.0 (LUNGNOT03) or pH 4.0 (OVARNOT03), precipitated using 
sodium acetate and ethanol, resuspended in RNAse-free water, and treated with DNase. The RNA 
was re-extracted with phenol chloroform and precipitated as before. Poly(A+) RNA was isolated 

25 using the Qiagen Oligotex kit (QI AGEN Inc., Chatsworth CA). 

PoIy(A+) RNA was used for cDNA synthesis and library construction according to the 
recommended protocols in the Superscript plasmid system (Cat. U 1 8248-013, Life Technologies, 
Gaithersburg, MD). cDNAs were fractionated on a Sepharose CL4B column (Cat. #275105-01, 
Pharmacia Amersham Biotech, Piscataway, NJ) and those cDNAs exceeding 400 bp were ligated 

30 into pSPORTI (Life Technologies, Inc.) and subsequently transformed into DH5a™ competent 
cells (Cat. #18258-012, Life Technologies). 
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II. Isolation of cDNA Clones 

P.asmid DNA was released from the celis and purified using the Miniprep Kit (Catalog 
#77468; Advanced Genetic Technologies Corporate. Gaithersburg MD). This kit consists of a 
96-well b.ock with reagents for 960 purifications. The recommended protoco. was employed 
5 except for the following changes: 1) the bacteria were cultured in 1 ml of sterile Terrific Broth 
(Cata log # 227, LIFE TECHNOLOGIES™) with carbenici.lin at 25 mg/L and glycerol at 0 4%- 
2) after the cultures were incubated for 24 hours, the cells were lysed with 60 „, of lysis buffer 3 ') 
centnfugation for 5 minutes at 2900 rpm using a Beckman GS-6R rotor was performed before the 
block contents were added to the primary filter plate; and 4) addition of isopropanol to TRIS 
10 buffer was not routinely performed. The DNA samples were stored at 4°C. 

IH. Sequencing and Analysis 

The cDNAs were prepared for sequencing using either an AB1 PRJSM CATALYST 800 
(Perk in . Eimer App|ied Biosystems Foster Cjty> Ca) ^ a MJCROLab 22Qo (Hamjkon Cq 

NV) sequencmg preparation system in combination with Peltier PTC-200 thermal cyclers (MJ 
«5 Research, Inc., Watertown, MA). The cDNAs were sequenced using the ABI PRISM 373 or 377 
sequencmg systems and AB, protocols, base calling software, and kits (Perkin-Elmer Applied 
B.osystems). Alternatively, solutions and dyes from Amersham Pharmacia Biotech Ltd were 
used in place of the ABI kits. In some case, reading frames were determined using standard 
methods (Ausubel,^, Some of the cDNA sequences were selected for extension using the 
20 techniques disclosed in Example V. 

The polynucleotide sequences derived from cDNA, extension, and shot.un sequencing 
were assembled and analyzed using a combination of software programs which utilize algorithms 
wen known to those skilled in the art. Table 1 summarizes the software programs used 
correspondmg algorithms, references, and cutoff parameters used where applicable The 
25 references cited in the third column of Table I are incorporated by reference herein. Sequence 
ahgnments were also analyzed and produced using MACDNASIS PRO software (Hitachi 

I S ltr!r eerinS Ud ^ Bmn0 ' ^ mUltise «— *»'~ program of 
LASERGENE software (DNASTAR Inc, Madison WI). 

The polynucleotide sequences were validated by removing vector, linker, and polyA tail 
sequences and by masking ambiguous bases, using algorithms and programs based on BLAST 
dynam.c programing, and dinucleotide nearest neighbor analysis. The sequences were then 
quened against a selection of public databases such as GenBank primate, rodent, mammalian 
vertebrate and eukaryote databases, and BLOCKS to acquire annotation, using programs based 
on BLAST, FASTA, and BLIMPS. The sequences were assembled into full length 



-40- 



3CID: <WO 0004135A2J_> 



WO 00/04135 



PCT/US99/16164 



polynucleotide sequences using programs based on Phred, Phrap, and Consed. and were screened 
for open reading frames using programs based on GeneMark, BLAST, and FASTA. This was 
followed by translation of the full length polynucleotide sequences to derive the corresponding full 
length amino acid sequences. These full length polynucleotide and amino acid sequences were 
5 subsequently analyzed by querying against databases such as the GenBank databases described 
above and SwissProt, BLOCKS, PRINTS, PFAM, and Prosite. 

IV. Northern Analysis 

Northern analysis is a laboratory technique used to detect the presence of a transcript of a 
gene and involves the hybridization of a labeled nucleotide sequence to a membrane on which 
10 RNAs from a particular cell type or tissue have been bound. (See, e.g., Sam brook, supra , ch. 7; 
and Ausubel, supra , ch. 4 and 16.) 

Electronic northerns were produced using analogous computer techniques. These 
techniques apply BLAST to search for identical or related molecules in nucleotide databases such 
as GenBank or LIFESEQ™ database (Incyte Pharmaceuticals). The sensitivity of the computer 
15 search was modified to determine the specificity of the match. The basis of the search is the 
product score, which is defined as: 

% sequence identity x % maximum BLAST score 

100 

The product score encompasses both the degree of similarity between two sequences and the 
20 length of (he sequence match. For example, with a product score of 40, the match may have a 
possibility of a 1% to 2% error, in contrast, a product score of 70 indicates that the match will be 
exact. Similar molecules were identified by product scores between 15 and 40, although lower 
scores may identify related molecules. 

Electronic northern analysis further involved the categorization of cDNA libraries by 
25 organ/tissue and disease. The organ/tissue categories included cardiovascular, dermatologic, 
developmental, endocrine, gastrointestinal, hematopoietic/immune, musculoskeletal, nervous, 
reproductive, and urologic. The disease categories included cancer, inflammation/trauma, fetal, 
neurological, and pooled. For each category, the number of libraries expressing the sequence of 
interest was divided by the total number of libraries across all categories. The results above were 
30 reported as a percentage distribution. 
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V. Extension of ScRM Encoding Polynucleotides 

The full length nucleic acid sequences of SEQ ID NO:3 and SEQ ID NO:4 were produced 
by extens.cn of an appropriate fra gm ent of the full length molecule, using oligonucleotide primers 
des lg ned fro m this fragment. One primer was synthesized to initiate extension of an antisense 
polynucleotide, and the other was synthesized to initiate extension of a sense po.ynucleotide 
Prune™ were used to facilitate the extension of the known sequence "outward" generating " 
amphcons containing new unknown nucleotide sequence for the region of interest. The initial 

pn»« were designed f rom the cDNA using OLIGO™ 4.06 (National Biosciences, Plymouth 

MN), or another appropriate program, to be about 22 to 30 nucleotides in .ength, to have a GC 
»0 content of about or more, and to anneal to the target sequence at temperatures of about 68 "C 

to about 72 T. Any stretch of nucleotides which would result in hairpin structures and primer- 

primer dimerizations was avoided. 

Selected human cDNA libraries (Gibco BRL) were used to extend the sequence ,f more 
than one extension is necessary or desired, additional sets of primers are designed to further 
15 extend the known region. 

High fidelity amplification was obtained by following the instructions for the XL-PCR™ 

PCR P T Elmer ^ NOrW3,k ' ^ th ° rOUgh,y m ' XinS - - - 

PGR was performed using the PTC-200 thermal cycler (MJ Research, Inc., Watertown MA) 

begmning with 40 pmoi of each primer and the recommended concentrations of all other " 
20 components of the kit. with the following parameters: 

Step I 94 ° C for 1 min (initial denaturation) 

Step 2 65° C fori min 

Step 3 68 o c for 6 m| - n 

Ste P 4 94° C for 15 sec 

25 Ste P 5 65° C for 1 min 

Step 6 68° C for 7 min 

IZ I 9?TfTxl sec rOUgh 6 ^ addhi0nal ' 5 CyC,CS 

J te P 9 65°Cforlm^n C 

30 ^ te P 10 68° C for 7:15 min 

Step 12 7 R 2 e °Tfr8 P min hrOUgh ^ ** " additi ° na ' 12 CydeS 

Step 13 4° C (and holding) 

A 5 „| to 10 ^1 aliquot of the reaction mixture was analyzed by electrophoresis on a low 
concentrate (about 0.60/, to 0.8%) agarose mini-ge, to determme which reactions were successful 
« extend-ng the sequence. Bands thought to contain the largest products were excised from the 
gel, punfied using QIAQUICK™ (QIAGEN Inc.), and trimmed of overhangs using Klenow 
enzyme to facilitate religation and cloning. 
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After ethanol precipitation, the products were redissolved in 13 ^1 of ligation buffer, I/^l 
T4-DNA ligase (15 units) and 1/^1 T4 polynucleotide kinase were added, and the mixture was 
incubated at room temperature for 2 to 3 hours, or overnight at 1 6° C. Competent E. coli cells (in 
40 /J of appropriate media) were transformed with 3 pi\ of ligation mixture and cultured in 80 ^\ 
5 of SOC medium. (See, e.g., Sambrook, supra . Appendix A, p. 2.) After incubation for one hour at 
37°C, the E. coli mixture was plated on Luria Bertani (LB) agar (See, e.g., Sam brook, supra, 
Appendix A, p. 1) containing carbeniciilin (2x carb). The following day, several colonies were 
randomly picked from each plate and cultured in 1 50 of liquid LB/2x carb medium placed in an 
individual well of an appropriate commercially-available sterile 96-weli microtiter plate. The 

10 following day, 5 pd of each overnight culture was transferred into a non-sterile 96-weIl plate and, 
after dilution 1:10 with water, 5 y\ from each sample was transferred into a PCR array. 

For PCR amplification, 18 y\ of concentrated PCR reaction mix (3.3x) containing 4 units 
of rTth DNA polymerase, a vector primer, and one or both of the gene specific primers used for 
the extension reaction were added to each well. Amplification was performed using the following 

15 conditions: 

Step I 94° C for 60 sec 

Step 2 94° C for 20 sec 

Step 3 55° C for 30 sec 

Step 4 72° C for 90 sec 

20 Step 5 Repeat steps 2 through 4 for an additional 29 cycles 

Step 6 72° C for 180 sec 

Step 7 4° C (and holding) 

Aliquots of the PCR reactions were run on agarose gels together with molecular weight 
markers. The sizes of the PCR products were compared to the original partial cDNAs, and 
25 appropriate clones were selected, ligated into plasmid, and sequenced. 

In like manner, the the nucleotide sequences of SEQ ID NO:3 and SEQ ID NO:4 are used 
to obtain 5' regulatory sequences using the procedure above, oligonucleotides designed for 5' 
extension, and an appropriate genomic library. 

VI. Labeling and Use of Individual Hybridization Probes 

30 Hybridization probes derived from SEQ ID NO:3 and SEQ ID NO:4 are employed to 

screen cDNAs, genomic DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting 
of about 20 base pairs, is specifically described, essentially the same procedure is used with larger 
nucleotide fragments. Oligonucleotides are designed using state-of-the-art software such as 
OLIGO™ 4.06 software (National Biosciences) and labeled by combining 50 pmol of each 

35 oligomer, 250 ^Ci of [y- 32 P] adenosine triphosphate ( Amersham, Chicago, IL), and T4 
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polynucleotide kinase (DuPont NEN®, Boston, MA). The labeled oligonucleotides are 
substantially purified using a SephadexTM G . 25 superfine s , ze ^ ^ ^ 

(Pharmacia & Upjohn, Kalamazoo, MI). An aliquot containing 1 O'counts per minute of the 
labeled probe is used in a typical membrane-based hybridization analysis of human genomic DNA 
S d.gested with one of the following endonuc.eases: Ase I, Bg, II, Eco RI, Pst X ba, or Pvu „ 
(DuPont NEN, Boston, MA). 

The DNA from each digest is fractionated on a 0.7"/. agarose gel and transferred to nylon 
membranes (Nytran Plus, Schleicher & Schuell, Durham, NH). Hybridization is carried out for 16 
hours at 40°C. To remove nonspecific signals, b.ots are sequentially washed at room temperature 
under mcreasingly stringent conditions up to 0. 1 x saline sodium citrate and 0.5% sodium dodecyl 
sulfate. After XOMAT AR™ fiIm (Kodak , Ny) exposed ^ ^ ^ ^ fiim ^ 

several hours, hybridization patterns are compared visually. 

VII. Microarrays 

A chemica, coupling procedure and an ink jet device can be used to synthesize array 
15 elements on the surface of a substrate. (See, e.g., Ba.deschwei.er, m .) An atTay analogous tQ , 
do, or slot bio: may also be used to arrange and link elements to the surface of a substrate using 
thermal. UV. chemical, or mechanical bonding procedures. A typical array may be produced by 
hand or usmg available methods and machines and contain any appropriate number of elements 
After hvbndization, nonhybridized probes are removed and a scanner used to determine the levels 
20 and patterns of fluorescence. The degree of complementary and the relative abundance of each 
probe wh,ch hybridizes to an element on the microarray may be assessed through analysis of the 
scanned images. 

Full-length cDNAs, Expressed Sequence Tags (ESTs), or fragments thereof may 
compr.se the elements of the microarray. Fragments suitable for hybridization can be selected 
-5 usmg soltware well known in the art such as LASERGENE™. Full-length cDNAs ESTs or 
fragments thereof corresponding to one of the nucleotide sequences of the present invention or 
se.eaed at random from a cDNA library relevant to the present invention, are arranged on an 
approbate substrate, e.g., a glass slide. The cDNA is fixed to the slide using, e g UV cross- 
hnkmg fo„owed by thermal and chemica, treatments and subsequent drying. (See, e.g., Schena, 
30 M. et al. (1995) Science 270:467-470; and Shalon, D. et a,. (,996) Genome Re, 6 639-645 ) 
Fluorescent probes are prepared and used for hybridization to the elements on the substrate The 
substrate is analyzed by procedures described above. 
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VIII. Complementary Polynucleotides 

Sequences complementary to the ScRM-encoding sequences, or any parts thereof, are 
used to detect, decrease, or inhibit expression of naturally occurring ScRM. Although use of 
oligonucleotides comprising from about 15 to 30 base pairs is described, essentially the same 
5 procedure is used with smaller or with larger sequence fragments. Appropriate oligonucleotides 
are designed using OLIGO™ 4.06 software and the coding sequence of ScRM. To inhibit 
transcription, a complementary oligonucleotide is designed from the most unique 5* sequence and 
used to prevent promoter binding to the coding sequence. To inhibit translation, a complementary 
oligonucleotide is designed to prevent ribosomal binding to the ScRM-encoding transcript. 

1 0 IX. Expression of ScRM 

Expression and purification of ScRM is achieved using bacterial or virus-based 
expression systems. For expression of ScRM in bacteria, cDNA is subcloned into an appropriate 
vector containing an antibiotic resistance gene and an inducible promoter that directs high levels 
of cDNA transcription. Examples of such promoters include, but are not limited to, the trp-lac 
15 (tac) hybrid promoter and the T5 or T7 bacteriophage promoter in conjunction with the lac 

operator regulatory element. Recombinant vectors are transformed into suitable bacterial hosts, 
e.g., BL21(DE3). Antibiotic resistant bacteria express ScRM upon induction with isopropyl beta- 
D-thiogalactopyranoside (IPTG). Expression of ScRM in eukaryotic cells is achieved by infecting 
insect or mammalian cell lines with recombinant Autographica californica nuclear polyhedrosis 
20 virus (AcMNPV), commonly known as baculovirus. The nonessential polyhedrin gene of 
baculovirus is replaced with cDNA encoding ScRM by either homologous recombination or 
bacterial-mediated transposition involving transfer plasm id intermediates. Viral infectivity is 
maintained and the strong polyhedrin promoter drives high levels of cDNA transcription. 
Recombinant baculovirus is used to infect Spodoptera frugiperda (Sf9) insect cells in most cases, 
25 or human hepatocytes, in some cases. Infection of the latter requires additional genetic 

modifications to baculovirus. (See Engelhard, E. K. et al. (1994) Proc. Natl. Acad. Sci. USA 
91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Then 7:1937-1945.) 

In most expression systems, ScRM is synthesized as a fusion protein with, e.g., 
glutathione S-transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapid, 
30 single-step, affinity- based purification of recombinant fusion protein from crude cell lysates. 
GST, a 26-kilodaIton enzyme from Schistosoma iaponicum . enables the purification of fusion 
proteins on immobilized glutathione under conditions that maintain protein activity and 
antigenicity (Pharmacia, Piscataway, NJ). Following purification, the GST moiety can be 
proteolytically cleaved from ScRM at specifically engineered sites. FLAG, an 8-amino acid 
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peptide, enables immunoaffinity purification using commercially available monoclonal and 
polyclonal anti-FLAG antibodies (Eastman Kodak, Rochester, NY). 6-His, a stretch of six 
consecutive histidine residues, enables purification on metal-chelate resins (QIAGEN Inc, 
Chatsworth, CA). Methods for protein expression and purification are discussed in Ausubel, F. M. 
et al. (1995 and periodic supplements) Current Protocols i n Molecular Ri^ , John Wiley & 
Sons, New York, NY, ch 10, 16. Purified ScRM obtained by these methods can be used directly 
in the following activity assay. 



X. Demonstration of ScRM Activity 

ScRM activity is measured by the oxidation ofNADPH to NADP in the presence of 
10 substrate. (Kunau and Dommes (1978) Eur. J. Biochem. 91:533-544.) ScRM is preincubated for 
10 min. at 37 °C in 60 uM potassium phosphate (pH 7.4), 125 nM NADPH, and 0.2 uM CoASH. 
Thereactionisstartedbyadditionofsubstrate(12.5to 150 uM final concentration). Change in 
absorbance at 340 nm, due to the oxidation ofNADPH to NADP, is measured using a 
spectrophotometer at 23 °C. Units of ScRM activity are expressed as umoles of NADP formed per 
15 minute. A reaction lacking ScRM is used as a control. ScRM may increase or decrease the level 
ofNADPH oxidation, relative to the control, depending on the substrate used. 

XI. Functional Assays 

ScRM function is assessed by expressing the sequences encoding ScRM at 
physiologically elevated levels in mammalian cell culture systems. cDNA is subcloned into a 
20 mammalian expression vector containing a strong promoter that drives high levels of cDNA 

expression. Vectors of choice include pCMV SPORT™ (Life Technologies, Gaithersburg. MD) 
and P CR™ 3 . , (Invitrogen, Carlsbad, CA, both of which contain the cytomegalovirus promoter. 
5- 1 0 M g of recombinant vector are transiently transfected into a human cell line, preferably of 
endothelial or hematopoietic origin, using either liposome formulations or electroporation. 1 -2 vg 
25 of an additional plasmid containing sequences encoding a marker protein are co-transfected. 
Expression of a marker protein provides a means to distinguish transfected cells from 
nontransfected cells and is a reliable predictor of cDNA expression from the recombinant vector. 
Marker proteins of choice include, e.g., Green Fluorescent Protein (GFP) (Clontech, Palo Alto, 
CA), CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM), an automated, laser optics- 
30 based technique, is used to identify transfected cells expressing GFP or CD64-GFP, and to 

evaluate properties, for example, their apoptotic state. FCM detects and quantifies the uptake of 
fluorescent molecules that diagnose events preceding or coincident with cell death. These events 
include changes in nuclear DNA content as measured by staining of DNA with propidium iodide; 
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changes in cell size and granularity as measured by forward light scatter and 90 degree side light 
scatter; down-regulation of DNA synthesis as measured by decrease in bromodeoxyuridine 
uptake; alterations in expression of cell surface and intracellular proteins as measured by reactivity 
with specific antibodies; and alterations in plasma membrane composition as measured by the 
5 binding of fluoresce in-conjugated Annexin V protein to the cell surface. Methods in flow 
cytometry are discussed in Ormerod, M. G. (1994) Flow Cytometry. Oxford, New York, NY. 

The influence of ScRM on gene expression can be assessed using highly purified 
populations of cells transfected with sequences encoding ScRM and either CD64 or CD64-GFP. 
CD64 and CD64-GFP are expressed on the surface of transfected cells and bind to conserved 
10 regions of human immunoglobulin G (IgG). Transfected cells are efficiently separated from 

nontransfected cells using magnetic beads coated with either human IgG or antibody against CD64 
(DYNAL, Lake Success, NY), mRNA can be purified from the cells using methods well known 
by those of skill in the art. Expression of mRNA encoding ScRM and other genes of interest can 
be analyzed by Northern analysis or microarray techniques. 

15 XII. Production of ScRM Specific Antibodies 

ScRM substantially purified using polyacrylamide gel electrophoresis (PAGE)(see, e.g., 
Harrington, M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is 
used to immunize rabbits and to produce antibodies using standard protocols. 

Alternatively, the ScRM amino acid sequence is analyzed using LASERGENE™ 
20 software (DNASTAR Inc.) to determine regions of high immunogenicity, and a corresponding 
oligopeptide is synthesized and used to raise antibodies by means known to those of skill in the 
art. Methods for selection of appropriate epitopes, such as those near the C-terminus or in 
hydrophilic regions are well described in the an. (See, e.g., Ausubel supra , ch. II.) 

Typically, oligopeptides 15 residues in length are synthesized using an Applied 
25 Biosystems Peptide Synthesizer Model 43 I A using fmoc-chemistry and coupled to KLH (Sigma, 
St. Louis, MO) by reaction with N-maleimidobenzoyi-N-hydroxysuccinimide ester (MBS) to 
increase immunogenicity. (See, e.g., Ausubel supra .) Rabbits are immunized with the 
oligopeptide-KLH complex in complete Freund's adjuvant. Resulting antisera are tested for 
antipeptide activity by, for example, binding the peptide to plastic, blocking with 1% BSA, 
30 reacting with rabbit antisera, washing, and reacting with radio-iodinated goat anti-rabbit IgG. 

XIII. Purification of Naturally Occurring ScRM Using Specific Antibodies 

Naturally occurring or recombinant ScRM is substantially purified by immunoaffinity 
chromatography using antibodies specific for ScRM. An immunoaffinity column is constructed 
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by covalently coupling anti-ScRM antibody to an activated chromatographic resin, such as 
CNBr-activated Sepharose (Pharmacia & Upjohn). After the coupling, the resin is blocked and 
washed according to the manufacturer's instructions. 

Media containing ScRM are passed over the immunoaffinity column, and the column is 
washed under conditions that allow the preferential absorbance of ScRM (e.g., high ionic strength 
buffers m the presence of detergent). The column is eluted under conditions that disrupt 
antibody/ScRM binding (e.g., a buffer of P H 2 to pH 3, or a high concentration of a chaotrope, 
such as urea or thiocyanate ion), and ScRM is collected. 

XIV. Identification of Molecules Which Interact with ScRM 

ScRM, or biologically active fragments thereof, are labeled with l25 I Bolton-Hunter 
reagent. (See, e.g., Bolton et al. (1973) Biochem. J. ,33:529.) Candidate molecules previous.y 
arrayed ,n the wells of a multi-well plate are incubated with the labeled ScRM. washed and any 
wells with labeled ScRM complex are assayed. Data obtained using different concentrations of 
ScRM are used to calculate values for the number, affinity, and association of ScRM with the 
15 candidate molecules. 

Various modifications and variations of the described methods and systems of the 
invention will be apparent to those skilled in the art without departing from the scope and spirit of 
the mvenuon. Although the invention has been described in connection with specific preferred 
embodiments, it should be understood that the invention as claimed should not be unduly limited 
20 to such specific embodiments. Indeed, various modifications of the described modes for carrying 
out the mvention which are obvious to those ski.led in molecular biology or related fields are 
intended to be within the scope of the following claims. 
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What is claimed is: 

I . A substantially purified polypeptide comprising an amino acid sequence selected 
from the group consisting of SEQ ID NO: 1, SEQ ID NO:2, a fragment of SEQ ID NO: I, and a 
fragment of SEQ ID NO:2. 

5 2. A substantially purified variant having at least 90% amino acid identity to the 

amino acid sequence of claim I. 

3. An isolated and purified polynucleotide encoding the polypeptide of claim 1. 

4. An isolated and purified polynucleotide variant having at least 90% 
polynucleotide sequence identity to the polynucleotide of claim 3. 

10 5 - An isolated and purified polynucleotide which hybridizes under stringent 

conditions to the polynucleotide of claim 3. 

6. An isolated and purified polynucleotide having a sequence which is 
complementary to the polynucleotide sequence of claim 3. 

7. An isolated and purified polynucleotide comprising a polynucleotide sequence 
15 selected from the group consisting of SEQ ID NO:3, SEQ ID NO:4, a fragment of SEQ ID NO:3, 

and a fragment of SEQ ID NO:4. 

8. An isolated and purified polynucleotide variant having at least 90% 
polynucleotide sequence identity to the polynucleotide of claim 7. 

9. An isolated and purified polynucleotide having a sequence which is 
20 complementary to the polynucleotide of claim 7. 

10. An expression vector comprising at least a fragment of the polynucleotide of 

claim 3. 

II- A host ceil comprising the expression vector of claim 10. 
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10 



12. A method for producing a polypeptide comprising the amino acid sequence 
selected from the group consisting of SEQ ID NO: 1, SEQ ID NO:2, a fragment of SEQ ID NO- 1 
and a fragment of SEQ ID NO:2, the method comprising the steps of: 

a) culturing the host cell of claim 1 1 under conditions suitable for the 
expression of the polypeptide; and 

b) recovering the polypeptide from the host cell culture. 

13. A pharmaceutical composition comprising the polypeptide of claim 1 in 
conjunction with a suitable pharmaceutical carrier. 

14. A purified antibody which specifically binds to the polypeptide of claim 1 . 

15. A purified agonist of the polypeptide of claim 1 . 

16. A purified antagonist of the polypeptide of claim 1 . 

1 7. A method for treating or preventing a cell proliferative disorder, the method 
comprising administering to a subject in need of such treatment an effective amount of the 
pharmaceutical composition of claim 13. 

1 8. A method for treating or preventing an immune disorder, the method comprising 
administering to a subject in need of such treatment an effective amount of the pharmaceutical 
composition of claim 13. 

1 9. A method for detecting a polynucleotide encoding the polypeptide comprising the 
ammo acid sequence selected from the group consisting of SEQ ID NO:l, SEQ ID NO 2 a 

20 fragment of SEQ ID NO: 1, and a fragment of SEQ ID NO:2 in a biological sample, the method 
comprising the steps of: 

(a) hybridizing the polynucleotide of claim 6 to at least one of the nucleic 
acids in the biological sample, thereby forming a hybridization complex; and 

(b) detecting the hybridization complex, wherein the presence of the 

25 hybridization complex correlates with the presence of the polynucleotide encoding the 

polypeptide in the biological sample. 

The method of claim 19 further comprising amplifying the polynucleotide prior to 



15 



20. 

hybridization. 
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SEQUENCE LISTING 



<110> INCYTE PHARMACEUTICALS , INC. 
BANDMAN, Olga 
TANG, Y . Tom 
CORLEY, Neil C. 
AZIMZAI, Yalda 
BAUGHN, Marian R. 

<120> SCAD- RELATED MOLECULES 
<130> PF-0559 PCT 

<140> To Be Assigned 
<141> Herewith 

<150> 09/116,750; Unassigned 
<151> 1998-07-16; 1998-07-16 

<160> 6 



<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 278 
<212> PRT 

<213> HOMO SAPIENS 
<220> 

<221> misc_feature 

<223> Incyte Clone No: 1240869 

<300> 



<400> 1 

Met His Met Ala Arg Leu Leu Gly Leu Cys Ala Trp Ala Arg Lys Ser 

Val Arg Met Ala Ser Ser Arg Met Thr Arg Arg Asp Pro Leu Thr Asn 

Lys Val Ala Leu Val Thr Ala Ser Thr Asp Gly He G ly Phe Ala lie 

Ala Arg Arg Leu Ala Gin Asp Arg Ala His Val Val Val Ser Ser Arg 

Lys Gin Gin Asn Val Asp Gin Ala Val Ala Thr IL Gin Gly Glu Gly 

Leu Ser Val Thr Gly Thr Val Cys His Val lly Lys Ala Glu Asp Arg 

Glu Arg Leu Val Ala Thr Ala Val Lys Leu His Gly Gly He Asp lie 

Leu Val ser Asn Ala Ala Val Asn Pro Phe Phe Gly Ser \\l Met Asp 

Val Th r Glu Glu Val Trp Asp Lys Thr Leu Asp lie Asn Val Lys Ala 

Pro Ala Leu Met Thr Lys Ala Val Val Pro Glu Mer Glu Lys Arg Gly 

Gly Gly ser Val Val He Val Ser Ser He HI Ala Phe Ser Pro Ser 

Pro Gly Phe Ser Pro Tyr Asn Val Ser Ly S ° Thr Ala Leu Leu Gly Leu 

Asn Asn Thr Leu Ala lie Glu Leu Ala Pro Arg Asn lie Arg Val Asn 

Cys Leu Ala Pro Gly Leu lie Lys Thr Ser Phe Ser Jrg Met Leu Trp 

215 220 
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Met Asp Lys Glu Lys Glu Glu Ser Met Lys Glu Thr Leu Arg lie Arg 
225 230 235 240 

Arg Leu Gly Glu Pro Glu Asp Cys Ala Gly lie Val Ser Phe Leu Cys 

245 250 255 

Ser Glu Asp Ala Ser Tyr lie Thr Gly Glu Thr Val Val Val Gly Gly 

260 265 270 

Gly Thr Pro Ser Arg Leu 
275 

<210> 2 

<211> 564 

<212> PRT 

<213> HOMO SAPIENS 

<220> 

<221> misc_f eature 

<223> Incyte Clone No: 2060002 

<300> 

<400> 2 

Met Ser Tyr Pro Ala Asp Asp Tyr Glu Ser Glu Ala Ala Tyr Asp Pro 

1 5 10 15 

Tyr Ala Tyr Pro Ser Asp Tyr Asp Met His Thr Gly Asp Pro Lys Gin 

20 25 30 

Asp Leu Ala Tyr Glu Arg Gin Tyr Glu Gin Gin Thr Tyr Gin Val lie 

35 40 45 

Pro Glu Val lie Lys Asn Phe lie Gin Tyr Phe His Lys Thr Val Ser 

50 55 60 

Asp Leu lie Asp Gin Lys Val Tyr Glu Leu Gin Ala Ser Arg Val Ser 
" 70 75 80 

Ser Asp Val lie Asp Gin Lys Val Tyr Glu lie Gin Asp lie Tyr Glu 

85 90 k 95 

Asn Ser Trp Thr Lys Leu Thr Glu Arg Phe Phe Lys Asn Thr Pro Trp 

100 105 no 

Pro Glu Ala Glu Ala lie Ala Pro Gin Val Gly Asn Asp Ala Val Phe 

115 120 125 

Leu lie Leu Tyr Lys Glu Leu Tyr Tyr Arg His He Tyr Ala Lys Val 

130 135 140 

Ser Gly Gly Pro Ser Leu Glu Gin Arg Phe Glu Ser Tyr Tyr Asn Tyr 
145 150 155 160 

Cys Asn Leu Phe Asn Tyr He Leu Asn Ala Asp Gly Pro Ala Pro Leu 

165 170 175 

Glu Leu Pro Asn Gin Trp Leu Trp Asp He He Asp Glu Phe He Tyr 

180 185 190 

Gin Phe Gin Ser Phe Ser Gin Tyr Arg Cys Lys Thr Ala Lys Lys Ser 

195 200 205 

Glu Glu Glu He Asp Phe Leu Arg Ser Asn Pro Lys He Trp Asn Val 

210 215 220 

His Ser Val Leu Asn Val Leu His Ser Leu Val Asp Lys Ser Asn He 
22 5 230 235 240 

Asn Arg Gin Leu Glu Val Tyr Thr Ser Gly Gly Asp Pro Glu Ser Val 

245 250 255 

Ala Gly Glu Tyr Gly Arg His Ser Leu Tyr Lys Met Leu Gly Tyr Phe 

260 265 270 

Ser Leu Val Gly Leu Leu Arg Leu His Ser Leu Leu Gly Asp Tvr Tvr 

275 280 285 

Gin Ala He Lys Val Leu Glu Asn He Glu Leu Asn Lys Lys Ser Met 

290 295 300 

Tyr Ser Arg Val Pro Glu Cys Gin Val Thr Thr Tyr Tyr Tyr Val Gly 
305 310 315 ' 320 

Phe Ala Tyr Leu Met Met Arg Arg Tyr Gin Asp Ala He Arg Val Phe 

325 330 335 

Ala Asn He Leu Leu Tyr He Gin Arg Thr Lys Ser Met Phe Gin Arg 
340 345 350 
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Thr Thr Tyr Lys Tyr Glu Met lie Asn Lys Gin Asn Glu Gin Met His 

Ala Leu Leu Ala lie Ala Leu Thr Met Tyr Pro Met Jrg He Asp Glu 

-3/D 380 
385 Arg G1U L ^ s T ^ «V A S p Lys Met Leu Arg 

Met Gin Lys Gly Asp Pro Gin Val Tyr Glu Glu Leu Phe Ser Tyr Ser 
Cys Pro Lys Phe Leu Ser Pro Val Val Pro Asn Tyr Asp Asn ill His 
Pro Asn Tyr His Lys Glu Pro Phe Leu Gin Gin Leu Lys Val Phe Ser 
Asp Glu Val Gin Gin Gin Ala Gin Leu Ser Thr lie Arg" Ser Phe Leu 
Lys Leu Tyr Thr Thr Met Pro Val Ala Lys Leu Ala Gly Phe Leu Asp 
Leu Thr Glu Gin Glu Phe Arg He Gin Leu Leu Val Phe Lys His Lys 
Met Lys Asn Leu Val Trp Thr Ser Gly Hi Ser Ala Leu Asp Gly Glu 
Phe Gin Ser Ala Ser Glu Val Asp Phe Tyr He Asp Lys As" Met He 

His lie Ala Asp Thr Lys Val Ala Arg Arg Tyr Gly As"p Phe Phe lie 

jjo 540 
Arg Gin He His Lys Phe Glu Glu Leu Asn Arg Thr Leu Lys Lys Met 

Gly Gin Arg Pro 555 560 



<210> 3 

<211> 1280 

<212> DNA 

<213> HOMO SAPIENS 

<220> 

<221> misc_f eature 
<223> Incyte Clone No: 

<300> 



1240869 



<400> 3 
gagtggaacc 
gcctgggcac 
acaaataagg 
cgtttggccc 
caggcggtgg 
gggaaggcgg 
gatatcctag 
gaggaggtgt 
gcagtggtgc 
gcagccttca 
ggcctcaaca 
gcacctggac 
gaaagcatga 
atcgtgtctt 
ggtggaggaa 
ctctagctcc 
tactgttcac 
aaggtggcgt 
gagaacacag 
ttttcctggg 
gagcagagtt 
cggctttgaa 



cagacttgct 
ggaagtcggt 
tggccctggt 
aggacagggc 
ccacgctgca 
aggaccggga 
tctccaatgc 
gggacaagac 
cagaaatgga 
gtccatctcc 
ataccctggc 
ttatcaagac 
aagaaaccct 
tcctgtgctc 
ccccgtcccg 
tggtgctgtt 
ctcatcaaat 
cttactcggg 
gacaggcctg 
ccactgggga 
gcaaattaac 
aaaaaaaaaa 



ggtctgatcc 
gcggatggcc 
aacggcctcc 
ccacgtggtc 
gggggagggg 
gcggctggtg 
tgctgtcaac 
tctggacatt 
gaaacgagga 
tggcttcagt 
catagagctg 
tagcttcagc 
gcggataaga 
tgaagatgcc 
cctctgagga 
cctgcattca 
cagttctgcc 
attcctgctg 
ctgacaaggc 
atctgagggg 
aacttgcaaa 



atgcacatgg 
agctccagga 
accgacggga 
gtcagcagcc 
ctgagcgtga 
gccacggctg 
cctttctttg 
aatgtgaagg 
ggcggctcag 
ccttacaatg 
gccccaagga 
aggatgctct 
aggttaggcg 
agctacatca 
ccgggagaca 
cccactggcc 
ctgtgaaaag 
ttgttgtggc 
tgagtctacc 
tgatgggaga 
tgaggtgcaa 



ccaggctgct 
tgacccgccg 
tcggcttcgc 
ggaagcagca 
cgggcaccgt 
tgaagcttca 
gaagcataat 
ccccagccct 
tggtgatcgt 
tcagtaaaac 
acattagggt 
ggatggacaa 
agccagagga 
ctggggaaac 
gcccacaggc 
tttcccacct 
atccagcctt 
cttgggtaaa 
ttggcaaaga 
gaaggaacct 
ataaaatgca 



aggcctctgt 
ggacccgctc 
catcgcccgg 
gaatgtggac 
gtgccatgtg 
tggaggtatc 
ggatgtcact 
gatgacaaag 
gtcttccata 
agccttgctg 
gaactgccta 
ggaaaaagag 
ttgtgctggc 
agtggtggtg 
cagagttggg 
ctgctcacct 
ccctgccgtc 
ggcctcccct 
ccaagatatt 
ggagtggaag 
gatgattgcg 



<210> 4 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1280 
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<211> 1894 

<212> DNA 

<213> HOMO SAPIENS 



<220> 

<221> misc_feature 

<223> Incyte Clone No: 2060002 

<300> 



<400> 4 

ctcgcaagcg aggcagccat gtcttatccc gctgatgatt atgagtctga ggcggcttat 60 

gacccctacg cttatcccag cgactatgat atgcacacag gagatccaaa gcaggacctt 120 

gcttatgaac gtcagtatga acagcaaacc tatcaggtga tccctgaggt gatcaaaaac 180 

ttcatccagt atttccacaa aactgtctca gatttgattg accagaaagt gtatgagcta 240 

caggccagtc gtgtctccag tgatgtcatt gaccagaagg tgtatgagat ccaggacatc 300 

tatgagaaca gctggaccaa gctgactgaa agattcttca agaatacacc ttggcccgag 360 

gctgaagcca ttgctccaca ggttggcaat gatgctgtct tcctgatttt atacaaagaa 420 

ttatactaca ggcacatata tgccaaagtc agtgggggac cttccttgga gcagaggttt 480 

gaatcctatt acaactactg caatctcttc aactacattc ttaatgccga tggtcctgct 540 

ccccttgaac tacccaacca gtggctctgg gatattatcg atgagttcat ctaccagttt 600 

cagtcattca gtcagtaccg ctgtaagact gccaagaagt cagaggagga gattgacttt 660 

cttcgttcca atcccaaaat ctggaatgtt catagtgtcc tcaatgtcct tcattccctg 720 

gtagacaaat ccaacatcaa ccgacagttg gaggtataca caagcggagg tgaccctgag 780 

agtgtggctg gggagtatgg gcggcactcc ctctacaaaa tgcttggtta cttcagcctg 840 

gtcgggcttc tccgcctgca ctccctgtta ggagattact accaggccat caaggtgctg 900 

gagaacatcg aactgaacaa gaagagtatg tattcccgtg tgccagagtg ccaggtcacc 960 

acatactatt atgttgggtt tgcatatttg atgatgcgtc gttaccagga tgccatccgg 1020 

gtcttcgcca acatcctcct ctacatccag aggaccaaga gcatgttcca gaggaccacg 1080 

tacaagtatg agatgattaa caagcagaat gagcagatgc atgcgctgct ggccattgcc 1140 

ctcacgatgt accccatgcg tatcgatgag agcattcacc tccagctgcg ggagaaatat 1200 

ggggacaaga tgttgcgcat gcagaaaggt gacccacaag tctatgaaga acttttcagt 1260 

tactcctgcc ccaagttcct gtcgcctgta gtgcccaact atgataatgt gcaccccaac 1320 

taccacaaag agcccttcct gcagcagctg aaggtgtttt ctgatgaagt acagcagcag 1380 

gcccagcttt caaccatccg cagcttcctg aagctctaca ccaccatgcc tgtggccaag 1440 

ctggctggct tcctggacct cacagagcag gagttccgga tccagcttct tgtcttcaaa 1500 

cacaagatga agaacctcgt gtggaccagc ggtatctcag ccctggatgg tgaatttcag 1560 

tcagcctcag aggttgactt ctacattgat aaggacatga tccacatcgc ggacaccaag 1620 

gtcgccaggc gttatgggga tttcttcatc cgtcagatcc acaaatttga ggagcttaat 1680 

cgaaccctga agaagatggg acagagacct tgatgatatt cacacacatt caggaacctg 1740 

ttttgatgta ttataggcag gaagtgtttt tgctaccgtg aaacctttac ctagatcagc 1800 

catcagcctg tcaactcagt taacaagtta aggaccgaag tgtttcaagt ggatctcagt 1860 

aaaggatctt tggagccaga aaaaaaaaaa aaaa 1894 

<210> 5 
<211> 280 
<212> PRT 

<213> HOMO SAPIENS 



<300> 

<308> gl079566 



<400> 5 



Met 


Leu 


Ser 


Ala 


Val 


Ala 


Arg 


Gly 


1 








5 




Ala 


Arg 


Leu 


Ser 


Val 


Arg 


Met 


Ser 








20 








Val 


Leu 


Ala 


Asn 


Arg 


Val 


Ala 


Val 






35 








40 


Gly 


Phe 


Ala 


He 


Ala 


Arg 


Arg Leu 




50 








55 




He 


Ser 


Ser 


Arg 


Lys 


Gin 


Gin 


Asn 


65 








70 






Gin 


Gly 


Glu 


Gly 


Leu 
85 


Ser 


Val 


Ala 



Tyr Gin Gly Trp Phe His Pro Cys 

10 15 
Ser Thr Gly He Asp Arg Lys Gly 
25 30 
Val Thr Gly Ser Thr Ser Gly He 
45 

Ala Arg Asp Gly Ala His Val Val 
60 

Val Asp Arg Ala Met Ala Lys Leu 

75 80 
Gly He Val Cys His Val Gly Lys 
90 95 
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Ala Glu Asp Arg Glu Gin Leu Val Ala Lys Ala Leu Glu His Cys Gly 
Gly Val Asp Phe Leu Val Cys Ser 111 Gly Val Asn Pro £eu Val Gly 



Ser Thr Leu Gly Thr Ser Glu lie Trp Asp Lys HI Leu Ser Val 

Asn Val Lys Ser Pro Ala Leu Leu Leu Ser Gin llu Leu Pro Tyr Met 

Glu Asn Arg Arg Gly Ala Val He Leu Val s'er Ser He Ala Ala £yr 

Asn Pro Val Val Ala Leu Gly Val Tyr Asn Val Ser Lys Thr Ala Leu 

t ~> 185 i cm 

Leu Gly Leu Thr Arg Thr Leu Ala Leu Glu Leu Ala Pro £ys Asp lie 

200 90S 
Arg Val Asn Cys Val Val Pro Gly lie Ile Lys Thr Asp Phe Ser Lys 

220 

Val Phe His Gly Asn Glu Ser Leu Tr P Lys Asn Phe Lys Glu His His 



Gin Leu Gin Arg lie Sly Glu Ser Glu Asp Cyl Ala Gly lie Val Ser 

250 o c c 

Phe Leu cys Ser Pro Asp Ala Ser Tyr Val Asn Gly Glu Asn II" Ala 

Val Ala Gly Tyr Ser Thr Arg Leu 270 
275 280 

<210> 6 
<211> 938 
<212> PRT 

<213> CAENORHABDITIS ELEGANS 
<300> 

<308> g2731377 
<400> 6 

Met Ser Arg Arg Val Glu Phe Asp Leu Ser Thr Glu Asp His Ser Asp 
Arg Arg Arg Thr Asn Thr Phe Ser Ser Asp Glu Asp Gly Val Pro Asn 
Glu Val Ala Asp Tyr Leu Val Tyr Phe Ser Arg Met Val Asp Glu Gin 
Asn Val Pro Glu lie Leu Thr Leu Tyr Asp Gin Ala Phe Pro Asp Leu 
Thr Glu Arg Phe Phe Arg Asp Arg Met Trp Pro Asp Glu Asn Val Val 
Glu Arg He He Gly Pro Gly Asn Lys Leu Phe He He Leu Tyr Lys 
Glu Leu Tyr Tyr Arg Gin Leu Tyr Ala Arg Asn Thr Arg Gly Pro Leu 
L6U S5 T * r Glu *•* gj «et Asn Tyr Gin Glu Leu Phe Ser 

Glu Leu Leu Ser Ser Lys Asp Pro He Pro Leu Ser Leu Pro Asn Val 

135 140 



160 



Trp Leu Trp Asp He lie Asp Glu Phe Val Tyr Gin Phe Gin Ala Phe 
Cys Leu Tyr Lys Ala Asn Pro Gly Lys Arg Asn Ala Asp Glu Val Glu 
Asp Leu He Asn He Glu Glu Asn Gin Asn Ala Trp Asn He Tyr Pro 



165 170 

185 190 
205 



Val Leu Asn lie Leu Tyr Ser Leu Leu Ser Lys Ser Gin He Val Glu 

Arg Asn 
Phe Lys 

He Gly Leu Leu Arg T^r His Val Leu Leu Gly Asp Tyr His Gin Ma 



Gin Leu Lys Ala Leu Lys Glu Lys Arg Asn Pro Asp Ser Val Ala Asp 



Glu Phe Gly Gin Ser Asp Leu Tyr Phe Lys Leu Gly Tyr Phe Ala Leu 



230 
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245 250 255 

Leu Lys Thr Val Gin Tyr Val Asp He Asp Pro Lys Gly He Tyr Asn 

260 265 270 

Thr Val Pro Thr Cys Leu Val Thr Leu His Tyr Phe Val Gly Phe Ser 

275 280 285 

His Leu Met Met Arg Asn Tyr Gly Glu Ala Thr Lys Met Phe Val Asn 

290 295 300 

Cys Leu Leu Tyr lie Gin Arg Thr Lys Ser Val Gin Asn Gin Gin Pro 

310 315 320 

Ser Lys Lys Asn Phe Gin Tyr Asp Val He Gly Lys Thr Trp Asp Gin 

325 330 335 

Leu Phe His Leu Leu Ala He Cys Leu Ala He Gin Pro Gin Arq He 

34 0 345 350 

Asp Glu Ser He Ala Ser Gin Leu Ser Glu Arg Cys Gly Glu Arg Met 

355 360 365 

Met His Met Ala Asn Gly Asn He Asp Glu Phe Arg Asn Ala Phe Ala 

370 375 380 

Thr Gly Cys Pro Lys Phe Leu Ser Pro Thr Thr Val Val Tyr Glu Glv 
38 f 390 395 ~ 400 

Val Asn Gin Ser Lys Glu Pro Leu Leu Arg Gin Thr Gin Ser Phe Leu 

405 410 415 

Glu Gly He Glu Ser Gin Met Ala Leu Pro Val Leu Arg Gly Tyr Leu 

420 425 430 

Lys Leu Tyr Thr Thr Leu Pro Thr Lys Lys Leu Ala Ser Phe Met Asp 

435 440 445 

Val Asp Asp Glu His Tyr Asp Ser Phe He Gly Lys Leu Leu Thr Tvr 

450 455 460 

Lys Met He Val Asn Glu Leu Gly Lys Glu Ala Gly Pro Ser Ser Ala 
465 470 475 480 

Asp Asp Asp Glu Pro Gin Thr Asp He Asp Phe Tyr Val Asp Arg Asp 

485 490 495 

Met He Asn He Ala Asp Thr Lys Val Ala Arg His Val Gly Cys Ala 

500 505 510 

Gin Thr Thr Arg Tyr Pro Glu Thr Met He Leu Lys Lys Lys Phe Val 

515 520 525 

Gly Arg Thr Val Leu He Thr Gly Ala Ser Arg Gly He Gly Lys Glu 

530 535 540 

He Ala Leu Lys Leu Ala Lys Asp Gly Ala Asn He Val Val Ala Ala 
545 550 555 560 

Lys Thr Ala Thr Ala His Pro Lys Leu Pro Gly Thr He Tyr Ser Ala 

565 570 575 

Ala Glu Glu He Glu Lys Ala Gly Gly Lys Ala Leu Pro Cys He Val 

580 585 590 

Asp Val Arg Asp Glu Ala Ser Val Lys Ala Ser Val Glu Glu Ala Val 

595 600 605 

Lys Lys Phe Gly Gly He Asp He Leu He Asn Asn Ala Ser Ala He 

610 615 620 

Ser Leu Thr Asp Thr Glu Asn Thr Glu Met Lys Arg Tyr Asp Leu Met 
t 630 635 640 

His Ser He Asn Thr Arg Gly Thr Phe Leu Met Thr Lys Thr Cys Leu 

6 45 650 655 

Pro Tyr Leu Lys Ser Gly Lys Asn Pro His Val Leu Asn He Ser Pro 

660 665 670 

Pro Leu Leu Met Glu Thr Arg Trp Phe Ala Asn His Val Ala Tyr Thr 

675 680 685 

Met Ala Lys Tyr Gly Met Ser Met Cys Val Leu Gly Gin His Glu Glu 

690 69.5 700 

Phe Arg Pro His Gly He Ala Val Asn Ala Leu Trp Pro Leu Thr Ala 
3? 710 7 15 720 

He Trp Thr Ala Ala Met Glu Met Leu Ser Asp Lys Gly Gly Glu Ala 

725 7 30 " 735 

Gly Ser Arg Lys Pro Ser He Met Ala Asp Ala Ala Tyr Ala Val Leu 

140 745 750 

Ser Lys Asn Ser Lys Asp Phe Thr Gly Asn Phe Cys He Asp Glu Asp 
755 760 765 
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He Leu Lys Ala Glu Gly Val Thr Asp Phe Asp Arg Tyr Ala Cys Val 

/ /o 780 
Pro Asp Ala Pro Leu Met Pro Asp Phe Phe He Pro Ala Gly Thr Tyr 

Asp His Lys Phe Ser Ser Gly Ala Gin lie Gly L ys Lys Asn Lys Tr 

His Glu Ala Gly Val Val Glu Glu Glu He Lys Gin He Phe ?£ Ser 

Ala Lys Arg Leu Leu Asn Ala Asp lie Val Lys Lys Thr Gly Phe Val 

Tyr Glu Phe Leu Leu Lys Asp Pro Thr Thr Lys Ser Glu Arg He He 

Thr Leu Asp Leu Lys Asn Gly Glu Gly Ala Leu Thr Asp Lys Lys Ala 

Ser Gly Lys Ala Asp Val Lys Phe Thr Leu III Pro Glu His Phe Ara 

890 QQC 

Pro Leu Phe Thr Gly Lys Leu Arg Pro Thr Thr Ala Leu Met Thr Lys 



Lys Leu Gin He Ser Gly Asp Met ^ro Gly Ala Met Lys Leu Glu Ser 



920 



Leu «™ Arg Lys Phe Thr Glu G1 v L y s L eu 



925 



930 935 



DCJD: <WO 00041 35A2_I_> 



7/7 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 

C12N 15/53, 9/02, 5/10, A61K 48/00, 
C12Q 1/68, C07K 16/28 



A3 



(11) International Publication Number: WO 00/04135 

(43) International Publication Date: 27 January 2000 (27.01.00) 



(21) International Application Number: PCT/US99/ 1 6 1 64 

(22) International Filing Date: 16 July 1999 (16.07.99) 



(30) Priority Data: 
09/1 16,750 
60/160,074 



16 July 1998 (16.07.98) US 
16 July 1998 (16.07.98) US 



(63) Related by Continuation (CON) or Continuation-in-Part 
(CIP) to Earlier Applications 

US ' 09/1 16,750 (CIP) 

Filed on 16 July 1998 (16.07.98) 

US 60/160,074 (CIP) 

Filed on 16 July 1998 (16.07.98) 



(71) Applicant (for all designated States except US): INCYTE 
PHARMACEUTICALS, INC. [US/US]; 3174 Porter Drive, 
Palo Alto, CA 94304 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BANDMAN, Olga 
[US/US]; 366 Anna Avenue, Mountain View, CA 94043 
(US). TANG, Y., Tom [CN/US]; 4230 Ranwick Court, 
San Jose, CA 95118 (US). CORLEY, Neil, C. [US/US]; 
1240 Dale Avenue, #30, Mountain View, CA 94040 (US). 



AZIMZAI, Yalda [US/US]; 2045 Rock Springs Drive, 
Hayward, CA 94547 (US). BAUGHN, Mariah, R. [US/US]; 
14244 Santiago Road, San Leandro, CA 94577 (US). 

(74) Agents: BILLINGS, Lucy, J. et al.; Incyte Pharmaceuticals, 
Inc., 3174 Porter Drive, Palo Alto, CA 94304 (US). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR. 

BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, 
ICR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, 
ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, UG, 
ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM), European patent (AT, BE, CH, CY, DE, DK, ES, FI, 
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, 
SN, TD, TG). 



Published 

With international search report. 

(88) Date of publication of the international search report: 

22 June 2000 (22.06.00) 



(54) Title: HUMAN SCAD-RELATED MOLECULES, SCRM-1 AND SCRM-2 



9 18 27 36 45 54 

5* GAG TGG AAC CCA GAC TTG CTG GTC TGA TCC ATG CAC ATG GCC AGG CTG CTA GGC 

MHMARLLG 

63 72 81 90 99 108 

CTC TGT GCC TGG GCA CGG AAG TCG GTG CGG ATG GCC AGC TCC AGG ATG ACC CGC 
LCAWARKSVRMASSRMTR 

117 126 135 144 153 162 

CGG GAC CCG CTC ACA AAT AAG GTG GCC CTG GTA ACG GCC TCC ACC GAC GGG ATC 
RDPLTNKVALVTASTDGI 

171 180 189 198 207 216 

GGC TTC GCC ATC GCC CGG CGT TTG GCC CAG GAC AGG GCC CAC GTG GTC GTC AGC 
GFAIARRLAQDRAHVVVS 

225 234 243 252 261 270 

AGC CGG AAG CAG CAG AAT GTG GAC CAG GCG GTG GCC ACG CTG CAG GGG GAG GGG 
SRKQQNVDQAVAT LQGEG 

279 288 297 306 315 324 

CTG AGC GTG ACG GGC ACC GTG TGC CAT GTG GGG AAG GCG GAG GAC CGG GAG CGG 
LSVTGTVCHVGKA EDRER 



(57) Abstract 

The invention provides a human SCAD-reiated molecules (ScRM) and polynucleotides which identify and encode ScRM. The 
invention also provides expression vectors, host cells, antibodies, agonists, and antagonists. The invention also provides methods for 
diagnosing, treating, or preventing disorders associated wiht expression of ScRM. 



)CID: <WO 0004135A3_L> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


CA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







OCID: <WO_0004135A3_I_> 



INTERNATIONAL SEARCH REPORT 



Inter- onat Application No 

PCT/US 99/16164 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C12N15/53 C12N9/02 
C07K16/28 



C12N5/10 



A61K48/00 C12Q1/68 



According to IntemationaJ Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched {class if ication aystem followed by classification symbols) 

IPC 7 C12N A61K C07K C12Q 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted dunng the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GABRI ELLI , F. ET AL.: "A nuclear 
protein, synthesized in growth-arrested 
human hepatoblastoma cells, is a novel 
member of the short-chain alcohol 
dehydrogenase family." 
EUR. J. BIOCHEM. , 
vol. 232. no. 2, 

1 September 1995 (1995-09-01), pages 
473-477, XP000862845 
cited in the application 
the whole document 



V- 



Further documents are listed in the continuation of box C. 



□ 



Patent family members are listed in annex. 



* Special categories of c*ed documents 

"A" document defining the general state of the art which is not 
considered to be of pellicula/ relevance 

'E" earlier document but published on or after the international 
filing date 

"L" document whioh may throw doubts on pnonty claim (s) or 
which is cited to establish the publication date of another 
citation or other apeouU reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 
other means 

"P* document published pnor to the intemationaJ fding date but 
later than the pnonty date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual complebon of the intemationaJ search 



5 January 2000 



Date of mailing of the intemationaJ search report 



3 1. 03. 00 



Name and mailing address of the ISA 

European Potent Office, P.B. 5818 Patentiaan 2 
NL • 2280 HV fiijswi* 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax:*(+31-70) 340-3016 



Authorized officer 



CHAMBONNET, F 



Form PCT/1SA/210 (socona sheet) (July 1992) 
)CID: <WO 0004135A3J_> 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Inte tional Apptication No 

PL I /US 99/16164 



C.( Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 



DONADEL, G. ET AL.: "Identification of a 
novel nuclear protein synthesized in 
growth-arrested human hepatoblastoma HepG2 
eel Is." 

EUR. J. BIOCHEM. 195, 723-729, 1991, 

XPGG0863211 

the whole document 

FRANSEN M, VAN VELDHOVEN PP, SUBRAMANI S: 
" Identification of peroxisomal proteins 
by using M13 phage protein VI phage 
display: molecular evidence that mammalian 
peroxisomes contain a 2,4-dienoyl -CoA 
reductase." 
BIOCHEM JOURNAL, 
vol. 340, no. PT 2, 

1 June 1999 (1999-06-01), pages 561-568, 

XP000862955 

the whole document 



1,2 



Form PCT/ISA/210 {continuation of second sheet) (July 1992) 



OCID: <WO. 00041 35 A3 J _> 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Int itional application No. 

PCT/US 99/ 16164 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) lor the following reasons: 
1. | X ] Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namety: 

Remark: Although claims 17 and 18 

are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 



Claims Nos.: 15-16 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. j | Claims Nos. : 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in thi3 international application, as follows: 

see additional sheet 



1 . As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 

2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. P| As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. | X | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

1 to 20 partially 



Remark on Protest j j The additional search fees were accompanied by the applicant's protest. 

j j No protest accompanied the payment of additional search fees. 



Form PCT/lSA/21 0 (continuation of first sheet (1 )) (July 1998) 

DC ID: <WO 0004135A3J_> 



INTERNATIONAL SEARCH REPORT .^ationa, AppHoation No. PCT/US 99/16164 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 2 10 



Continuation of Box 1.2 
Claims Nos. : 15 16 



Present claims 15 and 16 relate to respectively an agonist and an 
antagonist of the polypeptide of claim 1 without giving true technical 
characterization- In consequence, the scope of said claims is ambiguous 
and vague, and their subject matter i s not sufficiently disclosed and 
supported (Articles 5 and 6 PCT). No search can be carried out for such 
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1. Claim : partially 1 to 20 

A substantially purified polypeptide comprising an 
amino-acid sequence consisting of SEQ ID N0:1 ,a variant 
having at least 90% amino acid identity or fragment thereof 
; an isolated and purified polynucleotide encoding said 
polypeptide, or comprising a sequence selected from the 
group consisting of SEQ ID N0:3, a fragment, a variant or a 
complementary polynucleotide thereof; an expression vector 
comprising said polynucleotide, a host cell comprising said 
vector and method of production using it; a pharmaceutical 
composition comprising said polypeptide and uses thereof, a 
purified antibody which specifically binds to said 
polypeptide, a purified agonist or antagonist of said 
polypeptide; methods for detecting such a polynucleotide. 



2. Claim : partially 1 to 20 

A substantially purified polypeptide comprising an 
amino-acid sequence consisting of SEQ ID N0:2 ,a variant 
having at least 90% amino acid identity or fragment thereof 
; an isolated and purified polynucleotide encoding said 
polypeptide, or comprising a sequence selected from the 
group consisting of SEQ ID N0:4, a fragment, a variant or a 
complementary polynucleotide thereof; an expression vector 
comprising said polynucleotide, a host cell comprising said 
vector and method of production using it; a pharmaceutical 
composition comprising said polypeptide and uses thereof, a 
purified antibody which specifically binds to said 
polypeptide, a purified agonist or antagonist of said 
polypeptide; methods for detecting such a polynucleotide. 



: <WO 0004 135 A3 J_> 



